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File Edit Add 


Take the Sensible Route! 





Boardmaker is Q powerful software tool which provides a 
convenient and fast method of designing printed circuit 
boards. Engineers worldwide have discovered that it provides 
an unparalleled price performance advantage over other 
PC-based and dedicated design systems by integrating 
sophisticated graphical editors and CAM outputs at an 
affordable price. 





In the new version V2.40, full consideration has been given to | iE 
allow designers to continue using their eXistiag SCASENAR Ol] eee eV 
capture package as a front end to BoardMaker. Even |Full analogue, digital and SM support - ground and 
powerful facilities such as Top Down Modification, Coc fone - ne oes = ee ay 
Component renumber and Back Annotation have been eidind ital: join Loelintenta niin nena lbs 
accomodated to provide overall design integrity between 
your schematic package and BoardMaker. Equally, powerful 
features are included to ensure that users who do not have Load nets 


Export nets 


schematic capture software can still take full advantage of ci te. 


Edit net 


BoardMaker’s net capabilities. ER = «Uh 





BoardMaker V2.40 is a remarkable £295.00 (ex. carriage & < 


VAT) and includes 3 months FREE software updates and full 
telephone technical support. 





BoardRouter is a new integrated gridless autoroute module 
which overcomes the limitations normally associated with 
autorouting. YOU specify the track width, via size and design 
rules for individual nets, BoardRouter then routes the board 
based on these settings in the same way you would route it 
yourself manually. 


Optimized placement by displaying ratsnest per 
component. Lines indicate the unrouted nets. 
This ability allows you to autoroute mixed technology designs 
(SMD, analogue, digital, Dower switching etc)in ONE PASS 
while respecting ALL design rules. 





No worrying about whether tracks will fit between pins. If the 
track widths and clearances allow, BoardRouter will 
automatically place 1,2 or even 3 tracks between pins. 





You can freely pre-route any tracks manually using 
BoardMaker prior to autorouting. Whilst autorouting you can 
pan and zoom to inspect the routes placed, interrupt if, 
manually modify the layout and resume autorouting. 


BoardRouter is priced at £295.00, which includes 3 months 
FREE software updates and full telephone technical support. 
BoardMaker and BoardRouter can be bought together for 
only £495.00. (ex. carriage & VAT) 








Tsien (UK) Limited Don’t just take our word for if. Call us 
Cambridge Research Laboratories today fora FREE Evaluation Pack and 
181A Huntingdon Road judge for yourself. 


Cambridge CB3 ODJ UK 
Tel 0223 277777 
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This month... 


Computer aided design doesn't only 
apply to creating circuit schematics 
and PCBs. A couple of other 
applications are looked into this month 
with reviews of Pulsar and Protolab. 
Both of these are circuit simulators, 
the first dealing with digital and the 
second with analogue circuits. 

The interesting point about 
simulation of electronic circuits is that 
when computers become small 
enough and fast enough, there should 
be no need to create a circuit out of 
discreet components. Instead, a black 
box with the required inputs and 
outputs will do the job. Inside will be a 
microprocessor that runs a simulation 
of the circuit. 

However, that's in the future, 
anyone interested in getting into CAD 
now should turn to page 53 (after 
reading this) and enter our Seetrax 
Ranger competition. There is over 
£1500 worth of CAD software to be 
won. 


Kenn Garroch, Editor 





Surface mount devices; how, what, 


where and why plus a project that uses 
them. AM stereo radio. How it works: we 
look inside a radio. All in the next issue 
of Practical Electronics. 
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DECODER an FUMNIE!] VDEO _#793.99 £36.99 
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Wavelengths 


If you have any comments, suggestions, subjects you think should be aired, write to PE 


ith relation to the article 
by Mike Saunders in the 
November 1990 issue 


about lasers. I would like to know 
what happens if two _ lasers 
intersect. Is it possible to have two 
infrared lasers operating invisible 
beams and then make _ the 
intersection visible or, put another 
way, create a movable point of light 
in midair? 

If this was possible, control of 
aircraft could be made three- 
dimensional instead of the present 
flat radar screen. Each moving light 
point would be an aircraft and it 
would be simple to see its light 
point in relation to other aircraft, its 
height, distance from the runway, 
even its position on the runway. 

Using pulsed lasers it may even 
be possible to code a selected 
lightpoint to identify a particular 
aircraft. 

H G Hartog 
Lower Hutt 
New Zealand 


After asking our in-house optical 
experts on Astronomy Now, it seems 
that because the are coherent, laser 
beams do interfere with each-other 
when the intersect. Unfortunately, this 
has no visible manifestation at the 
point of intersection and can only be 
seen when the beams strike a surface. 
As far as I know, light beams can’t 
be seen unless they reflect off something 
— all the eye sees are reflections. 
Another way of looking at the whole 
idea is that if nobody has done this so 
far then it probably can't be done 
(unless somebody knows better?). 


Transparent Translation 


Reading through your article on 
constructing printed circuit board 
in the July issue of PE, I must admit 
to being a little confused. The 
circuit is obviously from the Frost 
Alarm in PE Feb 90 and appear to 
be printed upside down, or at least 
back-to-front. Looking at the 
photographs of the finished PCB, 


the tracks have the same orientation 
as those showing the layout over 
the page. Is this correct? It seems to 
me that they should really be 
reversed laterally so that when the 
transparentiser spray is used, the 
dark track lines are closest to the 
board giving a good image. 

Can you clarify the situation? 
A H Wills 
Hampstead 
London 


You are quite right in saying that the 
image should be reversed so that the 
dark tracks end up closest to the board. 
The answer seems to be that the tracks 
are printed in the magazine so that 
transparencies can be made from them. 
These will be the right way around for 
this purpose but, as you point out, 
wrong for transparentiser. In the end, 
the only way to be sure of getting the 
correct image is to examine the board 
layout and reverse as necessary. 


Radio Request 


I have noticed recently that you 
have introduced a regular page 
called how it works. Can I make a 
request for something to cover? I 
would like to know about the 
humble transistor radio, can you 
oblige? 

T Smith 

Royton 

Lancs 


We aim to be of service, look out over 
the next few months and your request 
should be granted. 


Fuzzy Logic 

In the August issue of PE I noticed 
that page 28 tried to show the 
improvement of HDTV over 
standard PAL. Was there a printing 
mistake or is there no difference? 
All of the pictures are rather 
blurred and have lines across them. 
AJames | 

Norwich 

Norfolk 


Letters 


There is a definite difference between 
the original photographs but, alas, 
production problems cause interference, 
the result of which is the lines and 
blurring — sorry. 


Bad Boards 


The quality of the PCBs on page 38 
of the August issue of PE left quite 
a lot to be desired. Is this the best 
you can do? I would have thought 
that with all of the latest 
technology, computer aided design 
and so forth, you would be able to 
produce perfect images. 

P Williams 

Colchester 


The problem here was that the artwork 
came from the original masters 
provided by the author. Fortunately, 
you should be able to provide better 
boards from Lys Electronics (see the 
advert later in this issue). 


Sony's New Product 

It was nice to see Jan Burley back 
with the New _ Product 
Developments replacement for 
Home Base. I like to keep track of 
what is new in the world of 
consumer electronics and your's is 
the only magazine that, now, seems 
to be covering this on a regular 
basis. 

What I would like to know is 
Whether the magneto optical 
technology used in the Sony mini- 
disc will be available for use with 
computers? It seems to me that this 
is the ideal media to store computer 
programs on. It is based on a digital 
system and appears to be small and 
quite rugged. The 74mins of music 
sampled at 44.1MHz should give 
182 thousand mega words (at 16 
bits per sample) or so - if my 
arithmetic is correct. This is a great 
deal larger than the average floppy 
or even the average hard disk. 

A Henson 
Stafford 
Staffs. 
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Innovations 





All The Latest News From the World Of Electronics And Beyond... 





The Latest DOS 
MS-DOS 5, the latest 
version of Microsoft’s 
well known PC operating 
system was announced 
recently. Previous 
upgrades went some way 
to removing the bugs and 
making things easier to 
operate but, version 5 is a 
complete overhaul. While 
attempting to retain 
backward compatibility 
many software packages 
work without a hitch. 
However, some have a 
few problems and some, 
apparently, don’t run at 
all. 

Among other features, 
a new DOS Shell has been 
provided to help anyone 
who doesn’t like typing in 
long commands. This is 


basically a file 
management system like 
Xtreepro with the 
addition of context 


switching. It allows a 
number of applications to 
be started up at once and 
enables the user to move 
between them without 
exiting. Leaving one and 
moving to another is 
simply a matter of 
pressing a key —- the 
current state of the 
program is saved to disk 
and the next program 
loaded in and activated. 
Although this is rather 
slow it can be used to run 
sa,y a wordprocessor, 
CAD system and, perhaps 
programming interpreter 
(such as the bundled 


nO! Editor Help system: 


Fi=Hel Removes currently loaded file from memory | 
The new editor that comes with MS-DOS 5. 


Quick Basic) at the same 
time. 

The other major 
improvement of DOS 5 
over older versions is the 
improvement of memory 
management. If there is 
extended memory 
available on the machine 


— that is, memory above 
640kb, say 2Mb - then 
639k is left for 
applications. On the basic 
XT this is reduced to 
591kb which is not bad. 
Other main additions are 
increased help on the 
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various commands, a full 
screen editor to replace 
EDLIN and a QuickBasic 
interpreter. The upgrade 
pack is available from 
Microsoft (0734 500741) 
for £69. 


ERS-1 Takes Off 


The launch of the first 
European Remote Sensing 
Satellite, ERS-1 was 
originally planned for 3rd 
May 1991 but, due to 
various hardware 
problems was put back 
and back. It has now been 
re-scheduled to take off 
on 16th July from the 
European Spaceport in 
Kourou, French Guiana. 
Fortunately, there was 
nothing actually wrong 
with the satellite itself, it 
was the third stage of the 





launcher that caused the 
problems. This has now 


passed its tests and 
should perform _ to 
specification during the 
launch. 

ERS-1 is the largest 
satellite ever to be 


launched by ESA and it 
carries sophisticated 
sensing devices that will 
reveal any environmental 
problems both at sea, on 
the ice caps and on land. 
The synthetic aperture 
radar will be able to take 
high resolution pictures of 
strips of the earth’s 
surface 100km wide as 
well as measure the 
direction and length of 
sea waves from 100 to 
1000m. 

The satellite, after 
going through exhaustive 
electrical tests, will be 
mounted on the launcher 
at the beginning of July 
ready for launch on the 
16th. 

Three days later, ESA 
will be celebrating the 
10th birthday of Meteosat 
2, the second in the series 
of European weather 
satellites launched a 
decade ago. 

Originally designed to 
have an operational life of 
three years, Meteosat 2 is 
still active and will take 
its final image on 19th 
July 1991. Its operational 
life was actually only the 
seven years between 
taking over from 
Meteosat 1 and being 
replaced by Meteosat 3. 
Many people will have 
seen images from this 
spacecraft as it was used 
in TV weather forecasting 
throughout its life. 

After taking its final 
picture, Meteosat 2 will be 
de-orbited allowing its 
position in the crowded 
geostationary orbit to be 
used by someone else. 


Project VADIS 
Project VADIS has just 
been announced as part of 
the Eureka programme 
for collaborative research. 
Aptly code named Eureka 
625, VADIS is an acronym 
for Video-Audio Digital 
Interactive System and 
aims to develop the 





enabling technology to 
allow digital television 
with full 625 _ line 
resolution to be carried by 
bitstreams with speeds 
from 5 to 10Mb/s. The 
project will be divided up 
into five main sections. 

The first job will be to 
define the range of 
applications to _ be 
considered by the VADIS 
project as well as the 
quality, data rates, video 
formats, security 
encryption and overall 
compatibility. Following 
this the algorithms 
necessary to compress the 
216Mb/s video and audio 
data by 20 to 40 times to 
achieve the target 5 to 
10Mb/s will be worked 
out. 

The development of 
systems to multiplex 
video, audio and data into 
a single bitstream will 


follow on from the 
algorithm development 
until finally the hardware 
and software will be 
designed into VLSI chips 
to allow real applications 
to be created. After field 
trials are completed the 
eventual aim of the 
project will be to apply 
the technology’ in 
terrestrial and satellite 
broadcasting. An 
international partnership 
including most of the big 
names in telecommu- 
nications such as BT, the 
BBC, Olivetti, Philips, 


National Transcommu- 
nications, and Siemens, 
has an interest in the 
project which should see 
field trials underway by 
1993. 


Up to 1250 


To cater for the transfer 
between current and 
HDTV systems, the EDTV 
1000 upconvertor from 
National Transcomm- 
unications is designed to 
convert from 625 to 1250 
lines. 

The usual chicken and 
egg syndrome means that 
someone will have to 
produce an HDTV 
monitor before anyone 
transmits an HDTV signal 
or vice-versa. To 
overcome this. and 
encourage the release of 
HDTV monitors, National 
Transcommunications 





new device converts from 
interlaced to sequential 
scan (double line-rate) 
which reduces the line 
visibility and increases 
the vertical resolution. 


Children On CAD 
Part of the fun of being a 
child is getting your 
hands and face covered in 
paint when "learning to 
become an artist". For the 
new child that fun has 
been replaced by 
electronics. 





The latest toy from 
Vtech is an electronic 
paintbox called Video 
Painter. Designed as a 
child’s introduction to 
computer aided design 
(CAD), it sports a palette 
of 12 colours and a pen 
Which can be used as 
either a brush or a crayon. 
Lines can be thick or thin, 
coloured or erased. The 
improvements over the 
standard paint and brush 
include a choice of six 
different patterns, an 
alphabet, a selection of 
backgrounds and a library 
of 50 predrawn images. 
These include shapes, 
animals, fantasy 
characters, vehicles and 
people, all of which can 
be used to make up a 
picture. Images can be 
enlarged, reduced, copied 
and animated. 

When finished the art 
can be stored on video 
tape for later viewing — 
bringing a whole new 
aspect to home video. 

Priced at £79.99 it will 
be available from depart- 
ment stores throughout 
the country. 


RGB interface 


Converting from RGB to 


composite video and UHF 
is now quite easy with the 
Wild Vision Chroma 100 
series PAL coders. 

Many modern 
computers, Commodore 


Innovations 





Amiga, Atari ST, IBM PC 
to name but a few, output 
their colour video images 
in analogue RGB. The 
separation of the red, 
green and blue signals 
from the synchronisation 
improves the image by 
cutting down _inter- 
channel interference — it 
also makes the video 
Output circuitry of the 
computer somewhat 
simpler. Most computers 
use DACs to convert the 
numbers in memory into 
voltages that represent 
the colour shades on a 
monitor. The drawback is 
that RGB is generally 
incompatible with most 
TV and video equipment 
which uses a combined 
signals made up from red, 
green, blue colours plus 
the vertical and horizon 
synchronisation infor- 
mation. Converting to 
composite video, as it is 
known, has, in the past, 
usually meant cons- 
tructing some sort of 
special circuit. 

The 100 series PAL 
coder takes 50Hz RGB 
and outputs PAL encoded 
composite video for both 
direct and UHF operation. 
The Chroma 135 has one 
composite and one UHF 
output. The Chroma 150 
outputs two composite 
signals, two RGB and one 
UHF and incorporates a 
colour bar test pattern. 

Priced at £129 for the 
135 and £185 for the 150 
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they are available from 
Wild Vision, 15 Witney 
Way, Boldon Business 
Park, Boldon Colliery, 
Tyne and Wear, NE35 
OPE, Tel 091 519 1455. 


BT Gets Halfway 


BT converts 15 telephone 
exchanges to digital 
operation every week and 
recently announced that it 
had converted half of the 
country. | 

Using the touch-tone 
dialling system the new 
exchanges offer much 
faster connect times plus a 
host of new facilities. Call 
diversion, call waiting, 
three way calling, repeat 
last call, call barring, 
charge advice, code 
calling and reminder call 
are just a few. 

The trunk network 
which forms the backbone 
of the telephone system 
became all digital last 
year and was the first in 
the world to do so. It uses 
more than 1,500,000km of 
optical fibre allowing 
voice, data and images to 
be transmitted at high 
speed — it has another 
10,000km added every 
week. The 3319th 
exchange, the halfway 
stage, was reached on 
20th June this year when 





the Dean of St Paul’s 
Cathedral in the City of 
London officially closed 


the old meachanical 
exchange and opened the 
new digital one. 


Petit Duo 


Toshiba, well known for 
producing portable 
computers has _ just 
announced the launch of 
the "smallest printer on 
the market". Citizen, 
known perhaps for its 
watches, has also 
launched the World's 
smallest printer. 
According to the specs, 
they appear to be based 
around the same engine. 

Both machines have 24 
dot matrix heads and can 
print on standard office 
stationary. The only 
difference seems to be in 
the sizes, the Toshiba 
measures 303x80x44mm 
and weighs 0.85kg whilst 
the Citizen is just 
297x90x50 and weighs 
1.17kg. The _ speeds, 
battery life and noise 
output appear to be just 
about the same as are the 
prices. The Toshiba 
Expresswriter 201 and the 
Citizen PN48 both cost 
£S25. 
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No Tax 


Back in July, PE reported 
that the new mobile 
telephone tax may apply 
to the telepoint phone. 
However, we can now 
confirm that this is 
definitely not the case. 

The Telepoint system 
is not classed as a mobile 
phone according to Roger 
Best MD of Phonepoint. 
Telepoint connects into 
the standard telephone 
network and does not 
make any use of radio 
frequencies set aside for 
mobile use. 

The idea of the tax on 
mobile telephones was 
designed identify the 
mobile phone as a 
business perk. According 
to PhonePoint, the CT2 
phone is a_ viable 
alternative for both 
residential and office 
communications, it costs 








less to operate and there 
is nO comparison to 
mobile phones. 


RSGB Mag 
The Radio Society Of 
Great Britain announced 
the launch of a new bi- 
monthly full colour 
magazine. DIY Radio 
aims to introduce the fun 
of amateur radio to school 
children, housewives, 
disabled and_ senior 


citizens. Each edition will 


feature construction 
projects, equipment 
reviews, news stories, a 
wall poster, competitions 
and special offers. 

The magazine is only 
available on subscription 
at £9 a year from DIY 
Radio, RSGB, Lambda 
House, Cranbourne Road, 
Potters Bar, Herts, EN6 
3jE. i 














Product Preview 


Animated Electronic 
Circuits 


A new piece of software from Labcentre Electronics may revolutionise the way in which the 
concepts of electronics are taught. 


CE, a forthcoming product 

from Labcentre is breaking 

new ground in terms of 
animated electronic educational 
software. Circuits are displayed in 
an animated form that shows the 
current flowing through the 
components, meeting resistances, 
charging capacitors and triggering 
transistors. As the national 
curriculum for England and Wales 
states: 

“Pupils should understand the 
behaviour of a circuit and its 
components in terms of a model of 
charge flow” 

ACE sets out to do just this. The 

topics that will be covered in the 

package include: 

¢ Conductors and insulators 

e Series and parallel circuits with 
bulbs and resistors 

e Measuring voltage, current and 
resistance 

e Fuses 

e Variable resistors 

¢ Current voltage characteristics 

e Internal resistance 

e Capacitors 

e Diodes and rectification 

e Basic transistor circuits 


An animated transistor circuit. 





The operation of the software is 
fully mouse driven and allows the 
user to point to components such as 
switches and click them on and off. 
Current flow is displayed in the 
form of animated dots with the 
various potentials in the circuit 
shown in different colours with 
different dot spacings. At the 
bottom of the screen are tape- 





recorder-like controls which start 
the current flow, stop it, single step 
it and eject to the next project. 

Designed mainly for use in 
schools either as an "electronic 
book" or "dynamic blackboard", the 
software will also be available for 
the hobbyist. 

Unfortunately, there is a major 
drawback with the system in that it 
will only work with an IBM-PC 286 
(AT) or higher with MCGA or VGA 
graphics, it also has to have a 
mouse. Not too many schools will 
have these to hand and, although 
the authors are confident that the 
software will do well, it remains to 
be seen if there are enough 
machines available to allow 
widespread use. 

For more information contact: 

Labcentre Electronics 

14 Mariner's Drive 

Bradford 

BD9 4JT 

Tel. 0274 542868 a 
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Silicon Valley 


~— Pump Up 
The Voltage 


This month's trip down silicon valley examines a VGA LCD driver some new serial memory 
and high side power supply circuits. 


Single Vision 


The quest for the best personal 
notebook computer is driving the 
silicon industry to produce more 
compact and lower power chips. 
The latest is an LCD VGA controller 
from Cirrus Logic. The CL-GD6410 
allows a complete VGA subsystem 
to be implemented using only five 
chips occupying less than four 
square inches. 

On a monochrome system, the 
system provides 64 levels of grey 
and is capable of directly driving 
512 colours using an active matrix 
LCD. In addition, the Simulscan 
feature enables the chip to drive an 
analogue CRT at the same time as 
the LCD. 

The additional components 
required for a complete system are 
two DRAMs for the video memory, 
a clock synthesiser and, if a dual 
panel LCD is used, a 64kx4 “frame 
accelerator” memory. The latter can 
be used to run a 70Hz refresh rate 
with an input clock of only 14MHz, 
comparable systems must used a 
28MHz clock. The reduce rate 
allows lower power consumption 
as does the shutting down of 
circuitry associated with the CRT 
when it is not being used. 


Serial Interchange 


Being able to access memory in a 
serial fashion is nothing new. 
However, where most systems have 
used three or four wires, the Xicor 
serial EEPROM family uses two. 
The idea is to allow the same chip 
socket to be used by devices 
offering 1k, 2k, 4k, 8k or 16k of 
memory. The same two pins are 
used on every chip to communicate 
with the microprocessor so 
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changing from chip to chip is just a 
matter of changing the software. 
The two wire communications 
protocol also frees up a couple of 
controller input/output ports to be 
used for something else. Currently 
available from Micro Call Ltd (0844 
261939) are the X24C01A 1k byte 
EEPROM and the XA24C08 8k byte 
EEPROM. 


Pump Up The Voltage 


The new high-side power supply 
integrated circuits from Kudos 
Thame are able to produce 
regulated 11V output from a 5V 
power supply. The term high-side 
refers to positioning of a switch 
between the positive supply and 
the load — low side switching is the 
opposite, the switch goes between 
the load and the negative supply. 
The MAX622 and MAX623 are 
ideal for providing the higher gate 
voltages required by low-cost N- 
channel MOSFET switches. The 
high-side aspect of the system 
avoids the requirement for costly P- 





channel MOSFETs, PNP transistors 
and logic level MOSFETs in 
switching and control applications 
where only low supply voltages are 
present. 

The chips operate around charge 
pump convertors which eliminate 
switching regulators and the 
associated cost, size and EM 
(electro-magnetic) interference of 
inductors. The MAX622 requires 
only three inexpensive capacitors 
for a complete circuit while the 
MAX623 has them built in and 
needs no external components. 

Able to operate from supply 
ranges from +3.5V to +16.5V and 
having a quiescent supply current 
of only 70pA, they are ideal foe 
battery powered switching 
applications such as changing over 
from mains adaptors to internal 
batteries and _ battery load 
management. A useful facility is the 
power ready output which 
indicates that the high side supply 
has reached an operational level. 
For more information contact 
Kudos Thame on 0734 351010. = 

















In The Beginning 
Was The Telephone 


Technology Feature 








The modern office uses more technology than ever before. James Carter observes the 
current trends and looks at some of the latest gear. 


efore the telephone the height 

of office technology was 

probably the fountain pen. 
The telephone revolutionised 
communications, especially 
business communications and 
forced the start of a technology race 
that started with the typewriter and 
has so far reached the personal 
computer. 


Jack Of All Trades 


The first computers were huge 
unreliable affairs built up from 
hundreds of valves and taking up 
whole rooms. To begin with they 
were mainly used by scientists for 
research purposes but, by 1951, the 
first business computer had been 
built. The Lyons Electronic Office or 
LEO was custom built by J Lyons & 
Company to run the payroll and by 
1957 was producing the weekly 
payslips for 15,000 employees. This 
machine was a far cry from the 
sophisticated desktop machines 
that are now commonplace and it 
was not until the advent of large 
scale integrated circuits in the1970s 
tha the size revolution began. 
When microprocessor based 
systems first appeared the 
maximum memory was around 64k 
with 8in disk drives using an Intel 
8080 and the CP/M operating 
system. Things moved on to 5.25in 
disks and a Zilog 2Z80 
microprocessor but the basic 
operation was still the same. Many 
of the early PC applications 
appeared at this stage. 
Wordprocessing took off with the 
infamous Wordstar and databases 
and spreadsheets started to become 
commonplace. However, until the 
increase in processing power 
enabled high resolution video 








screens to be catered for, graphics 
applications and games were quite 
rare and nothing compared to what 
is available nowadays. 

Modern personal computers fall 
into three main categories, those 
built around the IBM PC 
architecture using the Intel 80x86 
range of microprocessors, the 
Macintosh range, manufactured by 
Apple and the rest; Unix, Xenix, 
CCPM, Sun workstations and so on. 

The IBM PC compatible is the 
main workhorse of the small and 
medium sized office. The bottom of 
the range machines, known as the 
PC XT, use the Intel 8088 or 8086 
microprocessor and have between 


512kb and 640kb of memory. Disk 
storage is mainly on floppy disks 
though small hard disk drives 
capable of holding 10Mb to 20Mb 
are now cheap enough to be added 
on. These machines are generally 
used for wordprocessing, running 
small payroll and accounting 
systems and small spreadsheets. 
Unfortunately they are slow and 
have now been superceded by the 
IBM AT which comes with a hard 
disk drive as standard and an Intel 
80286 (i286) microprocessor. Giving 
up to ten times the processing 
speed it is able to run reasonably 
sized databases and _ large 
spreadsheets. A limitation is the 
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1286's inability to run programs 
properly in areas of memory larger 
than 640kb. 


One of the big advantages of the 
PC type machine is its 
expandability. By placing extra 
printed circuit boards or cards in 
the back, its capabilities can be 
considerably enhanced. Cards are 
available for a wide range of 
applications from high definition 
video displays and MIDI (Musical 
Instrument Digital Interface) 
controllers to extra hard disk drives 
and modems. 

Most of the latest PCs use the 
i386 microprocessor which 
improves the processing speed 
dramatically and gives access to 
more memory. 

At the top of the range are PCs 
using the latest Intel 
microprocessor, the i486. These are 
still in the minority but are finding 
applications in banking with large 
spreadsheets and other applications 
that require very high performance 
in a small desktop computer. 


Although not as widely used as 
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the PC, the Apple Macintosh range 
of computers has had a very large 
effect on the way in which software 
is presented to the user. The GUI or 





Canon LBP 4 laser printer. 


graphical user interface was 
pioneered by Apple in its early 
Macs. Instead of the command line 
interpreter and the dreaded A> 
prompt, windows, icons, a menus 
and a pointer (WIMP) are used to 
manipulate files and data. By 
setting standards for ways in which 
things are done, the time taken to 
learn a new application is 
dramatically decreased. In addition, 
the inhearently graphical nature of 
the machine means that it finds 
many applications in desktop 
publishing (DTP). The difference 
and rivalry between the Mac and 
the PC is such that dedicated users 
of either machine won’t even 
consider the other — Mac users are 
among the most evangelical of 
computer people. 


The future of the office computer 
seems to be heading towards 
smaller and more powerful 
machines. Laptop computers 
offering the similar power to large 
desktop PCs are becoming common 
and they have the advantage that 
they can be folded up and put away 
when not in use instead of taking 
up a large chunk of desk space. 


Getting It Out 


The essential add-on or peripheral 
for the office computer is a printer. 
This provides a way to reproduce 
the results of an application in hard- 
copy form. In the early days, the 
quality was not considered too 








lf youre serious 





about electronics... 





The Electronics Repair 
Manual takes you from 
basic principles and 
theory through to the 
repair and maintenance 
of TV's, radios, home 
computers ... and much more. 

Hobbiest or professional, you'll find a wealth of 
useful information clearly and concisely presented 
here. Information that is updated regularly by 
supplements of over 150 pages every two to 
three months. 

As New Computer Express said: 

“The Electronics Repair Manual is 
a complete reference in itself. 

On it own it would be worth the 
£44.95 asking price. 

The supplements that are already 
available and those planned make 
it an absolute necessity.” 
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To receive your copy of either — or both — Manuals 


on 10 days free approval please complete the coupon below or ring FREEPHONE 


To: WEKA Publishing Limited FREEPOST 


| ORDER FORM — SEND NO MONEY 


The Forum 74-80 Camden Street London NW11YW Tel: 071-388 8400 
FREEPHONE 24hr Order Hotline. Use your credit card on 0800 289762 


(CAPITALS PLEASE) 
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this is essential 
reading 


Whether electronics is your profession or 
simply an absorbing hobby, these manuals are the 
definitive reference source. 





For anyone with a 
passion for how things 
work and how to build 
them the Modern 
Amateur Electronics Manual is a must. Page after 
page of projects to build and enjoy, ready to use PCB 
layouts, simple, precise instructions which are fully 
illustrated, offer hours upon hours of pleasure. 

And, like the Electronics Repair Manual, this book 
goes on growing, supplement by supplement, 
guaranteeing that it remains the finest reference 
work available. 

As Mr. Lawson, Liverpool said: 

“As | am studying Electronics at 
Fleetwood Nautical College each 
and every supplement which | have 
received has been extremely 
beneficial. | would be lost without 
the manuals at my side. 

Thank you,” 

OVERSEAS ORDERS D> 
All overseas orders have to be prepaid but will be supplied 
under a Money-Back Guarantee of Satisfaction. If you are 
an overseas customer send no money at this stage, but 
return the complete order form. Upon receipt of this we 


will issue a pro-forma invoice for you to pay against. 
Payment must be made in sterling. 














We reserve the right to alter the price and page extent of future supplements. 
You will be informed as and when any such decisions are made. 

From time to time we wil tell you about other companies’ products and services, 
which we feel you might be interested in. 


160574 


YE S please send me the title | have ticked below on 10 days free approval: 


THE ELECTRONICS REPAIR MANUAL — £44.95 + £5.50 p&p 
(Order No 12800) and subesquent Updating Supplements 


Please tick here if you would prefer not to take part in this opportunity | 
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THE MODERN AMATEUR ELECTRONICS MANUAL — £39.95 + £5.50 p&p Ee Pp 

(Order No 12000) and subesquent Updating Supplements Qe H O 

BUY BOTH MANUALS AND SAVE £10 WEKA \ 

(If | only keep one manual it will be invoiced at full price + £5.50 p&p) fecal ye ©624hr Order “ 
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NETHERLANDS © 
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important since printouts were only 
for payslips, account listings and so 
on. As wordprocessors developed 
the quality of printouts had to 
improve to compete with 
typewriters. The first high quality 
systems employed daisy wheels - a 
rimless spoked disk with a letter on 
the end of each spoke. Spinning the 
daisy wheel until the required 
spoke was in position and then 
using a solenoid to punch it onto 
the paper through a ribbon allowed 
print of the same quality as 
typewriters to be produced. The 
main drawbacks were speed and 
noise pollution — a daisy wheel 
printer in action sounds a bit like 
the start of a revolution. 

The main competitor to the 
daisy wheel, the dot matrix printer, 
originally produced poor quality 
output since the characters were 
made up from a matrix of points 
and the resolution was only about 
72 dots per inch (dpi) vertically and 
horizontally. This could be 
improved by _ overprinting 
characaters so that the dots didn’t 
show too much but was still not as 
good as the noisy daisy. The major 
improvement for dot matrix 
printers came with the increase of 
the number of dot wires in the print 
head from 9 to 24, increasing the 
resolution to around 210 dpi. 
Unfortunately by this time, the laser 
printer had come to the fore and 
was falling in price offering 300 dpi 
at much higher speeds — up to 18 
pages a minute — all very quietly. In 
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addition they offered a selection of 
printing fonts allowing output that 
was almost indistinguishable from 
professional printed matter. 

Most offices are now able to 
produce very high quality 
documents but are limited by the 
laser's monochrome output. 

Colour printers, though still 


_ IBM is one company¥ 





expensive, are now available that 
give 300dpi resolution and 16.7 
million colours in a box the same 
size as a laser printer and at only a 
quarter of the speed. 


Computer Speak 


Communications is what holds 
modern commerce together. Since 
its invention in 1876 by Alexander 
Graham Bell, the telephone has 
been the mainstay of business. It 
has evolved far beyond the wildest 
dreams of the early pioneers with 
its ability to reach pretty well 
anywhere on the globe in under a 
minute. Obviously there has to be a 
telephone at either end of the link 
but the system has now become so 
widespread that, in many countries 
it is taken for granted. 

Apart from simple voice contact, 
the telephone is also used for the 
transfer of data and images. The 
modem (moduator demodulator) is 
the device which allowed high 
speed communications between 
computer to become commonplace. 
The facsimile or fax machine 
depends upon it for its operation. 

The Fax uses a long CCD (charge 
coupled device) sensor positioned 
at right angles to the paper to scan 





the image as it is moved past. The 
data is coded up either as ons and 
offs for black and white, or as a 
representation of the darkness of 
the image, and then pushed 
through a modem and converted 
into tones compatible with the 
telephone line. At the other end 
another fax pulls in the signals in 
through its modem and converts 
them back into an image using an 
electronic print head that generates 
marks on heat sensitive paper. A 
single page of A4 can be 
transmitted in under a minute 
allowing both text an images to be 
efficiently transferred from place to 
place. 

The other main use for the 
modem is in communicating 
between computers. Until recently 
this was used mainly to send data 
from a host of satellite computers to 
a central system which could, for 
example, collate the days sales from 
around the country. 

On a mainly amateur basis, the 
bulletin board has been around for 
some years. It provides a central 
computer upon which data can be 


stored and messages (E-Mail or 
electronic mail) left to be picked up 
by other computers as they ring in. 
This has developed into the on-line 
information service which provides 
data on everything from a synopsis 
of the days’s newspapers and stock 
market reports to multi-user 
interactive games such as MUD 
(Multi-User Dungeon). The other 
development has been the rise of 
the on-line conferencing system. 
Pioneered by Byte, the US computer 
magazine. The UK version, CIX, has 
conferences covering a wide range 
of subjects. 


Data Stores 


The next major innovation which 
will change the operation of the 
modern office is the CD-ROM. This 
provides a vast amount of data in a 
small compact unit. Although not 
widely used, disks containing the 
UK telephone directory and the 
Oxford English Dictionary provide 
quick access to vital data. 

The main problem with CD 
ROM units is that there is no set 
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way in which to access the data 
onthe disk. Each tends to have its 
own programs to do this, some are 
good, others are pretty awful. 
Hopefully increased demand will 
force the manufactuers and 
publishers to get together to create a 
standard format. 


The End of The Office 


The increased capability and 
decreased price of office technology 
could eventually spell the end of 
travelling to work. 

It is now quite possible to set up 
an office at home with all the 
essentials, computer, printer, fax, 
telephone and modem, all fitting on 
a single desktop. 

Whether the advantages 
outweigh the disadvantages isn't 
known yet as working at home is 
still on a small scale. However, not 
having to commute to work every 
day definitely has its plus points. 

e 


DISTANCE LEARNING COURSES 


The National College of Technology offer a range of packaged 
learning short courses for study at home or in an industrial 
training environment which carry national BTEC awards. Study 
can commence at any time and at any level, enabling you to 
create a study routine to fit around existing commitments. 
Courses on offer include: 


Analogue Electronics 
Digital Electronics 
Fibre/Optoelectronics 
Programmable Logic Controllers 


“4 f 


[> Old & New Technology |/ } ! 


> Semi-conductors 
& Transistors 
Available 


Tutor support and BTEC certification are available as options 
with no travelling or college attendance required. These very 
popular courses which are ideal for vocational training contain 
workbooks, audio cassette lecturettes, PCBs, instruments, 
tools, components and leads as necessary to support the 
theoretical and practical training. Whether you are a 
newcomer to electronics or have some experience and simply 
need an update or certifications, there is probably a distance 
learning course for you. Write or telephone for details to: 


National College of Technology 
NCT Ltd. PO Box 11, Wendover, Bucks 
Tel: (0296) 624270 


> Credit Card Telephone 
| Orders a nine 


CRICPSILEMODD 
ELECTRONICS 


Tel: 081 4520161 & O81 4500995 


40 Cricklewood Broadway, London NW2 3ET 
Fax: 081 2081441 - Telex: 914977 CRICKEL G 
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[A] Talking Multitester. Press 
a button on the probe and 
the meter will call out it's 
reading in clear English. The 
reading is also shown on the 
units large, easy to read LCD 
display. Features autoranging, 
autopolarity, continuity 
sounder, diode-check and 
over-range indicators. 
Measures to 1000 VDC, 750 
VAC, 300mA AC/DC, 30 
megohms resistance. 
Requires 4 “AA” batteries. 


(B] Digital Multimeter. Full 

autorange or manual range 

control, selectable by a 

switch. Easy to read LCD 

display. Ideal for use in the 

field, lab, shop, bench or 

home. Fold-out stand allows DIGITAL METER 
you to adjust position for 

better visibility or to hang 

unit. Features continuity £39 95 
check, autopolarity, diode- 

check and low battery 

indicator. Measures to 1000 

VDC, 750 VAC, 200 mA AC/DC, 

20 megohms resistance. 

Requires 2 “AA” batteries. 


a | 


ALL THE ACTION 
AS IT HAPPENS! 


InterTAN U.K. Ltd., 
Tandy Centre, 
Leamore Lane, Walsall, 
West Midlands. WS2 7PS 
Tel: 0922 710000 














Who Said The 
Valve Was Dead? 





Audio Project 





Jeff Macauley's high quality audio amplifier has been tested by the most discerning 
listeners we could find. The verdict? ‘Excellent’. 


hat makes a good power 

amplifier? A simple 

enough question you may 
think but the answer depends on 
who you ask. There are many in the 
audio fraternity who would suggest 
that only valve amps posses good 
sound. Others believe that valve 
sound is a load of hokum and 
would point to solid state reliability 
and minuscule THD (Total 
Harmonic Distortion) figures. Yet 
others believe that any amp can be 
improved by stuffing the circuit 
with expensive components. 

The first thing to realise is that 
an amplifier is a device which 
makes an enlarged copy of an input 
signal. To so this without violating 
the laws of physics the extra energy 
is supplied by a DC power supply. 
Obviously in order to produce a 
good copy the first requirement is 
that the power supply voltage 
should not vary with the changing 
signal level. This is a tall order and 
the reason why many people have 
expended a great deal of money on 
super power supplies. An easier 
and definitely cheaper method is to 
design the circuitry so that it 
ignores power supply variations. 
Properly done this is much more 
effective. 

Another train of thought 
suggests that amplifiers should be 
designed with the minimum 
amount of components on the 
principle that the less circuitry there 
us, the less sound degradation there 
should be. This is the minimalist 
approach. Certainly it is quite 
possible to build equipment with 
very few components but Hi-fi, 
they are not. How good an 
amplifier is is determined by how 
closely he output resembles the 
input. Unfortunately most active 


devices are far from linear so to do 
a good job of copying a fairly 
complex circuit is required to 
compensate for any shortcomings. 

A similar school of though 
suggests that negative feedback 
should be banned in audio design. 
Again, this would be okay if active 
devices were truly linear. 
Unfortunately, this is the real world 
and they’re not. Furthermore, many 
feedbackless designs incorporate 
local negative feedback to linearise 
the individual devices. 


In The Beginning 


The starting point for any circuit is 
the engineering specification. The 
design objective was to supply 80W 
into 8Q loads. At this point we can 
work out the required RMS (Root 
Mean Squared) from the relation: 
Vems=V(PR) 

where P is the required power and 
R is the load resistance. This works 
out at just over 25VRMS. The peak 





to peak voltage is some 2.8 times 
greater at about 71V. Similarly the 
peak current requirement can be 
calculated at 4.5A. Obviously these 
are the bare minimum figures and 
any practical circuit will require 
extra margins to cope with stage 
saturation and power supply 
regulation. 

These considerations set the 
parameters of the output devices 
which in turn set the driver stage 
specifications. It is customary, with 
power amp circuits to describe 
operation from the output stage 
backward. This convention has, 
presumably, come about because 
the output stage is the heart of an 
amplifier. Indeed the rest of the 
circuitry merely supports the 
output stage’s critical réle. 

There are plenty of suitable 
power transistors that could have 
been used but for this circuit VFETs 
were chosen. When these were first 
introduced a few years back they 
were heralded as the successors to 
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Heater 
Cathode 


Fig. 1. Triode schematic and typical operating curves. 


bipolar transistors. 

They certainly have a lot going 
for them. For starters, they are 
immune to short circuits, have 
exceptionally high input impedance 
and tend to turn themselves off 
when they get hot. This latter 
feature is extremely significant. 

It means that the amount of 
heatsink required is determined 
solely by how hot you can tolerate 
the heatsink. Normal bipolars on 
the other hand will self-destruct 
unless elaborate precautions are 
taken to ensure that’ the 
temperature rise stays within strict 
limits. | 

Another advantage of the VFET 
is that its operation at low currents 
is far more linear than normal 
transistors leading to better 
crossover performance. In fact the 


only fly in the ointment is the large 


gate to source capacitances of these 
devices. These need to be charged 
and discharged with every signal 
cycle. However, by using the 
devices in the source follower mode 
this capacitance is effectively 
bootstrapped reducing drive 
requirement. Probably the only 
reason that we still use bipolar 


The Cascode Amplifier 


200 





output stages at all is one of 
economics. VFETs, at present, cost 
about three times more than 
equivalent bipolars. 

The devices chosen for the 
output stage are a complementary 
pair rated at 140V and 12A peak 
current. More than adequate. 


In The Circuit 


Starting at the output if the system, 
Q4 and Q5 are used in the source 
follower mode. Equivalent to the 
more familiar emitter follower 
configuration found in bipolar 
circuitry. Together they form a fully 
complementary output stage. The 
only additional components, R5 and 
R6 are included to ensure stability. 
Output signals are coupled to the 
speaker by C3. An important point 
here is the DC blocking action of 
this capacitor. | 
Although a fault in the output stage 
is almost unheard of with these 
devices, it’s still possible. If, for 
example, Q4 or Q5 were to become 
short circuited a directly coupled 
speaker would not last long enough 
for the plug to be pulled out. 
Speaker systems are very expensive 





The cascode circuit first saw the light of day as an RF 
amplifier and has a substantially better response than the 
usual common emitter stage normally encountered as a 
voltage amplifier. 

Fig. 2a shows both a common emitter amp with a simple 
cascode in 2b. Looking first at the common emitter stage, 
this acts as an efficient voltage amplifier but suffers from a 
couple of disadvantages. The major one is that the parasitic 
collector to base capacitance Cc allows high frequencies to 
to find their way back to the base. This gives unwanted 
negative feedback at high frequencies and is known as the 
Miller effect. This gives premature curtailment of high 
frequency response. 

From the point of view of an audio amplifier the overall 
performance of the common emitter stage is disappointing. 
Apart from the high frequency drop off, the input impedance 
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Vgk in volts 


300 


Va in volts 


compared to VFETs... 

In order to drive the output 
stage properly, the driver circuit 
must be capable of charging and 
discharging the gate source 
capacitances whilst maintaining 
correct bias to avoid crossover 
distortion. For this reason the driver 
stage operates with 5mA of current. 

The driver itself is a hybrid 
cascode comprising Q1 and V1. The 
first needs to have a high gain and 
low noise. The device used is 
actually half of a SSM2210 dual 
transistor per channel. This device 
features a noise voltage of only 
0.7nV/VHz and a guarenteed high 
current gain of 550 at 10uA collector 
current. The high gain means that 
the device makes an excellent 
voltage to current convertor. Note 
the absence of an emitter resistor. 
This is because the transistor is 
being used ‘open loop’. 

The only resistance in the circuit 
is the internal emitter resistance. In 
a silicon transistor this is equal to 
26/IcQ where Ic is in mA. 

The series pass element is the 
valve V1. This needs to be a device 
of rather special qualities to 
accurately transmit the current 





















MOSCODE Amplifier 





is low and the distortion, especially at high output levels will 
be high. Output impedance is also quite high depending on 
the value of the collector load resistor. 

Fig. 2b shows the basic cascode stage. This has two 
transistors connected in series. Q1 and Q2 are biased from 
the resistive divider R1, R2 and R3. C1 removes any AC 
signals from the base of Q2. Due to normal transistor action 
the emitter will sit at about 0.6V below the voltage applied to 
its base. It therefore provides a smooth DC level for Q1. Q1 
is actually operating as an emitter follower. Signals across 
R4 will mirror input signals applied to the base both in 
amplitude and phase. Q1 has two functions. Firstly it 
converts the incoming signal into current variations to drive 
Q2 — it is a transconductance amplifier. Second, it provides a 
fairly high impedance to the input. Because the voltage at 
Q1’s collector is held constant by Q2’s emitter Miller 
feedback through the parasitic capacitance Cc cannot occur. 

Q2 is operated in the common base mode . Current from 
Q1 appears across R5 as an output voltage. Because of the 
high drive impedance produced by Q1’s collector, the 
operation of this transistor is extremely linear. Again, the 
parasitic capacitance between the collector and base has no 
real effect because C1 effective;y earths signal voltages fed R4 Vout 
back to its base. 

The cascode is a fair imitation of a perfect amplifying ° 
stage from the viewpoint of linearity. The HF response is also 
many times more linear than the common emitter stage. 





instead of V1, would introduce the 


signal provided by Q1. 

At this stage it is as well to 
describe exactly why a valve is 
being used in the circuit at all. To 
start with, a transistor would have 
lost signals due to the base current 
since a transistor operates by 
current amplification. The base 
current will therefore vary during 
each signal cycle resulting in 
distortion.Using a suitable;le FET 


Fig. 3. The main circuit. 


problem of source gate capacitance. 
Although the input impedance is 
low, most available devices would 
suffer from loss of top due to this 
capacitance shunting high 
frequencies to ground. Lastly, 
valves are very linear devices, more 
so than the majority of FETs and 
their characteristics are nearly 
constant from device to device — 


something that cannot be said of 
either transistors or FETs. 

The valve is essentially the ideal 
device for this application. When 
used correctly the cathode current 
equals the anode current at all 
signal levels. Very low grid cathode 
current ensures that all the signals 
get to the output regardless of 
frequency. By using this hybrid 
configuration the best of all possible 
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The PCB Service is back! 
Lvs Electronic Components 
PCB Service 


Lys Electronic is proud to present officially approved circuit 
boards for Practical Electronics projects 











Project Issue Board type Ssize(wXh) — Price 
PE Chronos May—August 91 Input board, double-sided 160mm X 102mm £19.56 
PE Lux 3 Boards August 91 Control, single sided 174mm X 105mm 
(Tripping the light fantastic) Lamp driver, single sided 103mm X 105mm 

Power supply, single sided 93mm X 59mm £24.70 
PE Chronos september Double sided main board 210 X 290mm £42.56 


¢ We will provide any board for any project that has been 
published in PE since the beginning of 1987 e 
The One-Stop Component Shop 


Sample Prices omm Red & Grenn LEDs................. 07 5] OA eee rey ere en ere mere 06 
OMM Yellow LEDS..............c cece 08 DU OE selerssvectenitinrerseensesseienens 1.60 

AD149 (normally £3.95)............. £1.95 3mm Red & Green LEDs ................. 07 SG ses gutecerntuseteusesivteninnieies 1.30 
AD152 (normally £3.95)............-. $4.95 1yF/S0V Axial capacitors....20 for 1.00 RE OOO ses vrszseciorseaenesoaaetacisieton 14 
79L12 -VE Regulator ........c.cccsecceeee- 19 0.1F Disc Ceramic 25V.....25 for 1.00 MPS2369(BSX20) ...........c ese: 20 
78L15 +VE Regulator .........c.cccccsee-e- 99 22NF Ceramic Disc Caps....25 for 1.00 E24 1/4W Resistors ............. 10 off .12 
78M05 +VE Regulator ..........s..se-0e-+ 30 SOOPF Ceramic Disc Caps..25for1.00 ae 100 off .60 any mix in 10s 
9909331... 1.70 CAAT sigsaahst alee wenindentasaseitlccseses: 2S —~*«C weenie 1000 off 5.50 any mix in 10s 
71 a [a ee 19 BO ods cele cine tveactaatberavesessaicsaats: 06 Full range of resistors available 
Amiga 1MB Upgrade Board (4 Chip Design) with 1MB aN LSU Fy cca tx os a mia ta ptaesan beens capone aareotsuisseaitiaenciorsunedseerenvrsaee tensorial 28.00 
Atari 1MB Upgrade Kit inc fitting instructions + 1MB DEMO ....0.... cece ceccccccssceeeccesseeeececeessueeeeceeessssueeeeeceeessueeeeeeeecesauaeeeeeeessaneeees 35.00 
1GHz Frequency Counter, 2 Ranges 0-30 MHz:25MHz- ‘GHz inc 4 PCBs 
All components transSfOrmMer CIC (OXCIUGIAG CASE)... iccicssccssescescrscsscccsnsscvecssosnecersatesatonseessnisnsveaesniansassessapsundvesseosesvessdeosoneesasseotssuaeebsdssanenaes 83.60 
Mini FM Wireless microphone 88-108MHZ DIM 25 X 70MM ........... ccc cccccscccssecssccssccsecsseessescseceseecssescssecsseseseecssesessecssesesstecseseseeeeeeeaeseneees 12.50 
FM Wireless Microphone 88-108MHZ DIM 32 X 21MIN ...0..:sc0cscsccccscsccsesctssscevsssensonscncssensoessansusscesssnanssaterssscuesnesasansevabersasansscsvarstnencusancess 16.49 


We are major importers of US/Japanese semiconductors 
Component list available on request ¢ No VAT — Please add 50p P&P 


Lys Electronic Components 


10 Westbrook Road, Portchester, Hants PO16 ONS 
Tel: 0705 386550 Hours: Office 07.30-19.00 / Shop 09.00-17.00 





The electronic age started in 1907 - 
when an engineer name De Forest 


produced the world’s first amp 


device, the triode. It had been know i 


from Edison’s experiments that a 


current re flame be eae ced form: 


spies cocered « to ie fil 
was also observed that the curre 
wouldn't flow , 
negative with respect to F § filam en’ 
The reason for this “— puz 
affairs is that a heated filar 
um ejects free electrons 
arh 7, ely 


aga will ‘attract these. so a curl | 


flows between wire _ Conversely, _ 


these electrons and no s areat is al le 


to flow. 


worlds is obtained with very high 


linearity before feedback is applied. 

The valve, an 6CA7, is an output 
pentode more normally 
encountered in the output stages of 
high power amps. Here, to improve 
the linearity of the circuit, the valve 
is being used as a triode. 

This is achieved by connecting 
G3 to cathode and G2 to the anode. 
G1, which would normally be the 
input terminal is connected directly 
to ground. The consequence of this 
is that the cathode voltage is raised 
above ground by a few volts and 
this voltage acts as a low impedance 
stable supply for Q1. 

Triode connection ensures that 
the anode and cathode currents are 
identical. It also alters the 
characteristics of the valve which 
become far more linear. The choice 
of the 6CA7 is deliberate in that it is 
one of the few valves on the market 
that can supply the high voltage 
swings necessary when operated 
from a low voltage source. Also, 
this allows the whole circuit to be 
directly coupled ensuring better 
transient response and no phase 
problems at the frequency extremes. 

The performance graph of the 
valve is shown in Fig. 4. Note that 
the load line, the line which cuts the 
anode current/voltage to grid 
voltage lines, intersects the current 
axis at twice the quiescent value 
and the voltage axis at 95V. The 
limits of performance are indicated 
by the points at which this load line 
crosses Vg1=OV line. 
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MOSCODE Amplifier 
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use of type. The separate heater is obviously | 
ark gap a disadvantage compared with a 
idwas__ transistor. 
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The rest of the driver circuit 
consists of R4 and R3, connected in 
series. Here the simplicity of a 
VFET output circuit comes to the 
fore. Bias is set simply by the 
voltage drop across R4. Similarly 
there is no need for the usual small 
value resistors in series with the 
output devices to prevent crossover 
distortion. 

Because we have open loop gain 
in the driver circuit it is possible to 
produce a very simple high quality 
amplifier by using shunt feedback. 
The output voltage at the source of 
Q4 and Q5 is applied to the voltage 


samp are high voltage devices ¢ giving 
much greater signal swings than | 


_ transistors and generally suffer from 
less parasitic capacitance than either 
fransistors or FETs. 


divider comprising R7 and R2. As a 
result the voltage at the output will 
rise until 0.6V is applied to Q1’s 
base where it stabilises. By suitable 
choice of R7 and R2, the output is 
held at the correct voltage for 
maximum linear output voltage 
swings. 

With a shunt feedback amplifier 
of this kind, the feedback reduces 
the input impedance seen at the 
base of Q1. As far as signals are 
concerned it’s virtually at earth 
potential — which is why its called a 
virtual earth amplifier. The voltage 
gain is set by the ratio of R7 to R1. 
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C3+ 


Common earth 


C3A+ 


Common earth 
Q5A 


Fig.6. Stripboard layout. 
V1 (SK1) V1A (SK3) 


SK1 pin 8 






T2 secondary 
SK1 


pin4 pin3] earth 


SK1 
pin 10 
Valve base connections. 


To common earth 
Tagstrip 


T1 Sec 
Tagstrip connections. 
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C1 simply acts as a DC block for 
input signals while providing a 
short circuit at audio frequencies. 

Having described the main 
amplifier circuitry in outline there 
are some practical aspects which 
also need attention. Because we are 
using a valve as one of the active 
elements it follows that it will be 
some seconds before this device 
switches on. It takes time for the 
heater to reach’ operating 
temperature and this has serious 
consequences for the speaker. 

If no special precautions are 
taken, the full line voltage would 
find its way onto Q4’s gate. This 
would switch hard on and C3, be 
initially discharged, would pass an 
enormous current pulse to the 
speaker. With 100V on the line and 
an 8Q load, theoretically a 12.5A 
pulse would be coupled into the 
speaker. This is obviously 
undesirable and some method must 
be devised to prevent it occurring. 

The solution is to supply the line 
voltage to the driver stage 
gradually. This is the purpose of 
Q2, Q3 and the associated circuitry. 
At switch on C2 is discharged and 
appears as a short circuit between 
Q2’s emitter and Q3’s base. The 
voltage across it rises until 
prevented by Q3s base and R8. The 
Q2 darlington pair emitter follower 
is supplied with base current by 
R10. As C2 charges, the voltage 
across R8 and at the emitter of Q2 
rises gently. By the time this voltage 
has risen to near its final value it 
has reached its operating level. 

One slow start circuit is required 
to power both channels. What isn’t 
apparent from the circuit diagram is 
the hidden function of the circuit. It 
operates as a super smooth supply 
for the driver circuitry and isolates 
the performance of the amplifier 
from the rest of the power supply. It 
has a performance comparable to a 
317 regulator chip. 

Turning to the other end of the 
circuit, the power supply. This falls 
naturally into two parts. T1 is the 
main transformer which, for 
reasons of compactness and low 
external magnetic field, is a toriodal 
component. The secondary voltage 
is full wave rectified by D1 and D4 
and applied to the main smoothing 
capacitor C4. 

T2 is a 6V secondary transformer 
rated at 4A and supplies the heater 
voltage for the valves. Each of these 
takes over one amp of current and 


To common earth 


To heaters 


From Q4/Q5‘ 
sources 


To common 


would be a logistical nightmare 
with regulated DC. Thankfully this 
is not required. There is no audible 
hum from the circuit using pure AC 
provided that the wiring diagram is 
properly followed. Note especially 
that one end of the heater circuit is 
connected to common earth. 

Despite the fact that valve 
heaters are usually specified at 
6.3VAC slightly underunning them 
extends valve life and has little 
effect on performance. 


Originally a low profile case was to 
be used with this project. However, 
getting a ready built case proved 
impossible. The custom case is 
made from 2mm aluminium sheet 
and sections of aluminium channel 
for the end and side pieces. 

Fig. 5. shows the dimensions of 
the case panels together with the 
cutout positions. A 10 way PCB 
connector is used to connect the 
board, valve-holders and power 
supply. 

Connect the output stage flying 
leads to the VFETs as shown and 
make sure that these power devices 
sit flush against the heatsink. 
Ensure that there is no electrical 
connection between the heatsink 
and the case. 

A thin piece of screened lead is 
used to connect the cathode and 
grids to the board whilst the other 
wires are simply hookup cable. First 
order of business is to mount the 
board on the bottom panel of the 
case. Set this aside and complete the 
panel wiring. The heater wires are 
required to carry a considerable 


From 
Q4A/Q5A 
sources 


Fig. 6. cont. 

eMount R5/6/5A/6A 
directly on the gate pins 
of 05/6/5A/6A. 

eMount tagstrips and 
veropanel on 0.25in 
spacers. 

eAll connections 
marked common earth 
are taken to a point on 
the chassis. 

ePL1/SK1 are 10 way 
PCB mounted plug and 
mating socket. 
eScreened lead is used 
for connections 
between SK1 and 

(@) + grid/cathode 

: connections. 


To T1 primary 


To common 





current continuously and so, 5A 
twin speaker wire are used. There is 
no need to twist these wires 
together, simply run them close to 
the chassis. 

Having finished the panel 
wiring, check the work thoroughly 
and then connect the rest of the 
flying leads to the points shown 
apart from the line from the tagstrip 
to H14, and attach the PCB 
connectors. 


Setting Up 

Before testing the device it is as well 
to take a few safety precautions. 
First, put insulating tape across all 
mains connections including the 
primary of T2. Double check all the 
wiring and temporarily disconnect 
the earth wire from the main plug. 
Set the slider of PR1 at halfway. 
Now connect a 1000 resistor 
between the plus terminal of C4 and 
the drains of 04/4A. Connect a 
multimeter, switched to a voltage 
range which will clearly show 
100VDC, between ground and Q2’s 
emitter. 

Switch the circuit on. The 
voltage should gently rise to a 
maximum set by PR3. If this doesn’t 
occur, or worse, the 100Q starts to 
smoke, switch off immediately. You 
have a wiring fault. Assuming that 
all is well, slowly adjust PR1 or 
95VDC. The voltage will continue 
to rise after any adjustment so it 
needs to be done slowly. 

The valve heaters should begin 
to glow a few seconds after switch 
on. Measure the voltage at the 
sources of Q4/5 and the other 
channel Q4A/5A. This should 


MOSCODE Amplifier 


measure around 55V. A couple of 
volts either way is of no 
consequence. Assuming all is well, 
remove the 100Q resistor and 
replace it with a wire link and the 
amplifier is now functional. All that 
remains is to screw the case 
together and test it out with some 
music. 

The sensitivity of the amplifier, 
for full output, is some 500mV. This 
can be easily obtained from almost 
any preamp. If you have a CD 
system, the amplifier can be used 
via a passive preamp - simply a 
potentiometer arranged as a 
potential divider will do. Any 
loudspeakers rated at 80W and up 
can be used with the amp including 
4Q types although the output level 
will be reduced. a 


Oe eee 
ie fe 


1% metal film unless indicated. 
1 27k 


10k horz preset min 


10y/16V 
100p/100V — 
4700y/100V_ 
100n/250V 


|/* 240VAC pri, 35-0-35V sec 160VA 
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E QUIPMEN 


Whether your requirement for surveillance 
equipment is amateur, professional or you are just 
fascinated by this unique area of electronics 
SUMA DESIGNS has a kit to fit the bill. We have 
been designing electronic surveillance equipment 
for over 12 years and you can be sure that all of 
our kits are very well tried, tested and proven and 
come complete with full instructions, circuit 
diagrams, assembly details and all high quality 
components including fibreglass PCB. Unless 
otherwise stated all transmitters are tuneable and 
can be received on an ordinary VHF FM radio. 











UTX Ultra-miniature Room Transmitter. Smallest room transmitter kit in the world! Incredible 10mm 


x 20mm including mic. 3-12V operation. 500m range.....rervevessvsssssssssssssessssesesesesoeeessoscegsorssceseesecseeeen £16.45 
MIX Micro-miniature Room Transmitter. Best-selling micro-miniature room transmitter. Just 17mm 
x 17mm including mic. 3-12V operation. 1000m range.........ssssssssecssssssssseeseesesssssssseseesssssssneseesessesnseees £13.45 


STX High Performance Room Transmitter. High performance transmitter with a buffered output stage for 
greater stability and range. 22mm x 22mm including mic. 6-12V operation, 1500m range.........sssssssssses £15.45 


VT500 High-Power Room Transmitter. Powerful 250mW output providing excellent range and 
performance. Size 20mm x 40mm. 9-12V operation. 3000 range.....s.ssscssssescsesssseecsesssseesee £16.45 


VXT Voice Activated Room Transmitter. Triggers only when sounds are detected. Very low 
standby current, variable sensitivity and delay with led indicator. Size 20mm x 67mm, 9V 
COpPereattony, LOTANE PARIS oa sisissinssisassescosssaccosseisussonsisbesenssonslunscarbenioandicesdsosoncpshedisilestcsabaqusioetnsdsviehunias £19.45 


QTX180 Crystal Controlled Room Transmitter. Narrow band FM transmitter for the ultimate in 
privacy. Operates on 180 MHz and requires the use of a scanner receiver or our QRX180 kit (see 
catalogue), Size 20mm x 67mm. IV operation. 1000M range .......csssecscsecssseessseessseesseessseessneeess £40.95 


SCRX Subcarrier Scrambled Room Transmitter. Scrambled output from this transmitter cannot 
be monitored without the SCDM decoder connected to receiver. Size 20mm x 67mm, 9V 
CPETAGION, TOON FAIRE i sssisccintcisascassssnsnsesnssnscsoossstbousscepbunjpesptescubecusct’badeasenseasshdasdiganlquussnajobecishe £22.95 


SCDM Subcarrier Decoder Unit for SCRX. Connects to receiver earphone socket and provides 
decoded audio output to headphones. Size 32mm x 70mm. 9-12V operation ..........ssssssseee £22.95 


HVX400 Mains Powered Room Transmitter. Connects directly to 240V AC supply for we term 
monitoring. Size 30mm x ISimam. 500m van we eisacsicssenssessiaoonciersvesssvsieostsetsnsssesavesoarndsijoniteaspeendes £19.95 


ATR2 Micro Size Telephone Recording Interface. Connects between telephone line (anywhere) 
and cassette recorder. Switches tape automatically as phone is used. All conversations recorded. 
Size 16mm x SZemim).. POWTER FROM Te ans ccsnccseasssosocasducsecthonsocs psbvedevidooshesosedols decpiosatapeserscomacine £13.45 


UTLX Ultra-Miniature Telephone Transmitter. Smallest telephone transmitter kit available. 
Incredible size of 10mm x 20mm! Connects to line (anywhere) and switches on and off with 
phone use. All conversation transmitted. Powered from line. 500m range .........ssssssssssessssee £15.95 


TLX700 Micro-Miniature Telephone Transmitter. Best-selling telephone transmitter. Being 
20mm x 20mm it is easier to assemble than UTLX. Connects to line (anywhere) and switches on 
and off with phone use. All conversations transmitted. Powered from line. 1000m range..£13.45 


STLX High-Performance Telephone Transmitter. High power transmitter with buffered output 
stage providing excellent stability and performance. Connects to line (anywhere) and switches 
on and off with phone use. All conversations transmitted. Powered from line. 

TMNT solace caitees eacansiratstan eesenvenatoyatocasnes pomseoeeteoesa nay etousperorie tees ipeeit ae Reena tem nani £16.45 


TKX900 Signalling/Tracking Transmitter. Transmits a continuous stream of audio pulses with 
variable tone and rate. Ideal for signalling or tracking purposes. High power output Oost 
range up to 3000m. Size 25mm x 63mm. IV Operation ........sccsecseecsessseesseeseenecsseesnesneesseentenseenee 


CD600 Professional Bug Detector/Locator. Multicolour readout of signal strength with variable 
rate bleeper and variable sensitivity used to detect and locate hidden transmitters. Switch to 
AUDIO CONFIRM mode to distinguish between localised bug transmission and normal 
legitimate signals such as pagers, cellular, taxis etc. Size 70mm x 100mm. 9V operation ....£50.95 


*** SPECIAL kx 


DLTX/DLRX Radio Control Switch. Remote control anything around your home or 
garden, outside lights, alarms, paging system etc. System consists of a small VHF 
transmitter with digital encoder and receiver unit with decoder and relay output, 
momentary or alternate, 8-way dil switches on both boards set your unique security 
code. TX size 45mm x 45mm, RX size 35mm x 90mm. Both 9V operation. Range up to 


200m. Complete System (2 Wits) ‘ssiccisssssscsdscusdcasscncoed eececitesqesesdesmenpspesosassodadbenlasalsiaesecites £50.95 
Individual Transmitter DLTX ..cccccssciscescosteccasccasadccuedecectsvendsneassgadecd scvedcesecevertsiaieoeddestvene £19.95 
Individual Receiver DL RX .0...........cccccseccecccecececescecceececsecesccsssssssnsccssacecsesesssseesessescssscenees £37.95 





A build-up service is available on all our kits if required. 


UK customers please send cheques, POs or registered cash. Please add £1.50 per order 
for P&P. Goods despatched ASAP allowing for cheque clearance. Overseas customers 
send sterling bank draft and add £5.00 per order for shipment. Credit card orders 
welcomed on 0827 714476. 


OUR LATEST CATALOGUE CONTAINING MANY MORE NEW SURVEILLANCE KITS NOW 
AVAILABLE. SEND TWO 22P STAMPS OR OVERSEAS SEND TWO IRC'S. 


S10] ND] SOLE TN ES a 


te Tel: 0827 714476 


The Workshops 
95 Main Road, Baxterley, 
Nr. Atherstone, Warwickshire CV9 2LE 
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OMNI ELECTRONICS 


stock a wide range of 
electronic components at 


174 Dalkeith Road 
Edinburgh EH16 5DX 
Tel: 031 667 2611 


Open Mon-Thu 9.15am—6.00pm 
Fri 9.15am—5.00pm 
Sat 9.30am—5.00pm 
1990/91 catalogue costs £1.50 
nif vouchers to use against _ 
Do you have your copy yet? 










D.V.M. Module Brand new full spec 3 1/2 Digit Voltmeter Module. Large 0.56 LED Display, FSR +/- 200mvV. 
Supply required from 8 to 18V. Size 8cm x 5.5cm. Circuit supplied for multimeter 


MEGAPROM Programs 2764/128/256/5120/010/020 (1 Meg/2 Meg 28/32 pin) HMOS, CMOS, NMOS type 
EPROMS. Attractively cased and supplied with power unit. Powerful operating software includes full screen 
Editor, extensive file handling (Intel Hex, Binary, ASCII Hex), Byte/block or complete ROM 
program/verification/editing. Fast algorithm 1K x 8 Bit per 1.9 secs. Runs on IBM or compats via RS232 port 
(works on laptops) £128.95 


Auto Tracks V6 PCB Designer Produce professional printed cirsuit boards quickly and easily on you IBM 
PC/XT/AT or Amstrad 1640. Single/Double sided. Auto routing, rats nest or point to point entry, Zoom Editing, 
Various line/pad sizes. Library & User defined parts. Printer options for 9/24 pin include 1:1, 2:1, Solder mask & 
Text. Too many features to list here, SAE for further details. Minimum system requirements IBM PC/XT with CGA 
graphics, Epson printer, Mouse optional 


Micro Engine Development board for MCS8031/51. Contains PLCC 8031, 24 pin EPROM socket, 6 Meg 
Xtal, address latch IC and 18 pin IDC header output Ports 1 & 3. Ideal for stand alone control applications. 
Size 7cn x 4.5cm approx. Full screen Editor assembler for IBM PC/XT/AT (downloads code to printer port or 


EPROM/ROM Emulator Works on ANY computer with Centronics printer port. Emulates all ROMs from 1K 
(2758) to 32K (27256) over 50 types supported. Any file sent to printer port appears as ROM on target 
machine. Fast download. Ideal for MICRO ENGINE development 


All prices inclusive, SAE for further details 


John Morrison (Micros) Dept PE 
4 Rein Gardens, Tingley, 
West Yorkshire WF3 1JR 
Telephone: 0532 537 507 
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The Summer Consumer 
Electronics Show 


New Products 








lan Burley touches the new Sony Mini-Disk, takes control with SIRCS II, examines the latest 
in multi-media all while dodging the security robots in Chicago. 


he twice-yearly US Consumer 

Electronics Shows, which 

alternate between Las Vegas 
(winter) and Chicago (Summer), are 
a highlight of the electronics 
calendar. 

The latest show in Chicago 
certainly lived up to expectations. 
Among the notable new products 
this year was a first-look at the 
Sony Mini Disk (MD). Sony also 
previewed SIRCS II, its intelligent 
networking system for Hi-Fi and 
video units. Philips officially 
launched its domestic CD-I 
multimedia player, Sharp exhibited 
the first wall-hanging flat-panel 
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LCD colour TVs and Samsung had 
a domestic robot on show, to name 
but a few of the attractions. 

Sony pulled off the impressive 
feat of being the star of CES without 
actually having a show-floor 
exhibit. Instead, it rented a plush 
suite at a nearby hotel to show, in a 
more intimate atmosphere, its MD 
player alongside an improved 
version of last year’s star Sony CD 
innovation — the Data DiskMan 
electronic book. 

Reading about the MD is one 
thing. Giving a working one (even a 
prototype) a shake while it is 
playing is another. The 1Mbit anti- 
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skip buffer memory really works. In 
fact, it is possible to eject the 2.5in 
MO (magneto-optical) disk with 
perfect playback continuing for 
about three seconds afterwards. If 
the price is right when the MD goes 
on sale at the end of next year, 
joggers will be queuing up for one 
of Sony’s new _ babies. 
Unfortunately, we weren’t treated 
to a demonstration of the MD- 
player’s recording capabilities. 
Apparently the prototype isn’t 
quite ready to do that in public yet. 
However, playback quality from 
sample pre-recorded disks sounded 
fine. 
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New Products 


Meanwhile, Philip’s show- 
stopper from the Winter CES in 
January, DCC (digital compact 
cassette) didn’t make a big public 
showing this time. A futuristic 
Memorex ghetto-blaster mock-up 
based around a DCC player was the 
only show-floor evidence of DCC I 
spotted, however behind the scenes 
plenty of support emerged for DCC. 

Matsushita (Technics and 
Panasonic brands) now publicly 
admits it is the major Japanese 
backer of DCC. Even Sony has 
indicated it is seriously researching 
the possibility of producing DCC- 
based products even though this 
could be at the expense of its own 
DAT (digital audio tape) standard. 
The major German _ tape 
manufacturer, BASF as well as the 
Tandy Corporation were yet more 
big names to pledge support for 
DCC. 

The future for personal digital 
audio is now becoming a bit less 
confused. DAT looks destined to be 
restricted to the big-spending hifi 
perfectionist as well as professional 
studios and even computer storage 
applications. MD will fit in the 
middle as a not exactly cheap 
recording medium at about a tenner 
for blank 74 minute MO disks, but 
will be attractive for its shock- 
proofing, compact dimensions and 
random track access features. DCC 
really does look like fulfilling 
Philips’ strategy of replacing the 
venerable compact cassette as the 
every day affordable digital 
recording medium. 

Sony wasn’t content to sit on its 
Mini Disk laurels at the show and 
followed up the MD marvel with an 
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innovation we'll surely be seeing a 
lot more of in the future; intelligent 
and automatic interaction between 
hifi and video components. This is 
SIRCS II, the MkII Sony Infra Red 
Control System. SIRCS originally 
came about in the early 80s when 
Sony decided to standardise its 
infra-red remote controllers. This 
enabled a single remote to be used 
with several different units, say an 
amplifier, CD player and the TV or 
VCR. SIRCS II is a bit of a misnomer 
as the infra-red aspect takes a back 
seat to computer-style networking. 
At the heart of the system is a 
remarkably small custom IC 
developed by Sony to provide 
intelligent inter-component control. 

A SIRCS II set up sees all your 
Sony Hi-Fi, video and TV 
components linked up by wires 
with 3.5mm stereo jack connectors. 
Insert a video into your VCR and 
not only will the VCR switch itself 
on, but it will alert the TV and even 





The Pioneer CLD-M90 multi-play CD/Laserdisk player.™ 





the Hi-Fi amplifier, if fitted. When 
you get bored with the video and 
press play on your CD remote. The 
Video section of the system will go 
to sleep — unless it’s recording, in 
which case the TV will switch off 
but the VCR will remain unaffected. 
Audio tape sections have similar 
priorities when in record mode, so 
if you’re recording off a radio tuner 
this will remain unaffected by the 
system being prompted to play 
your laser video disk. What’s more, 
if you try to play, say your CD and 
there’s no disk loaded, the TV will 
light up with a polite message 
informing you of the situation. 

SIRCS II was demonstrated to a 
fascinated audience at the Sony 
hotel suite. Apparently, all Sony’s 
up-market Hi-Fi will have SIRCS II 
capability as standard quite soon. 
Whether it’s a genuine step forward 
in home automation or a rather 
sophisticated gimmick, remains to 
be seen. No doubt the Hi-Fi purists 
will reject it out of hand. 
Unfortunately, Sony isn’t offering 
its SIRCS II technology to anybody 
else, so inter-make compatibility 
will be a problem when the 
competition eventually catches up. 
JVC exhibited a simpler intelligent 
components system for its VCR 
systems called AV Compulink and 
Bang and Olufsen has been selling 
an infra-red link system for its Hi-Fi 
components for some time, though 
this isn’t nearly as advanced as 
Sony’s. Although admitting that an 
extension of SIRCS II to other 
household appliances and even a 
personal computer was technically 
feasible, Sony won't be producing 
anything like this in the near future, 
if ever. 





oa New Products 


Enough of Sony and on to 
Samsung, the huge Korean 
electronics firm. Not usually noted 
for its innovation, Samsung 
surprised many at CES with its new 
domestic robot called Scout-About. 
This is a dome-shaped device 
weighing 16lbs and about ten 
inches high which scuttles about on 
wheels. It’s a bit like the top of a 
Dalek! Scout -Abouts aren’t 
designed to bring you your slippers 
or a cocktail, instead they’re seen as 
a robot replacement for the 
household pet come guard dog. A 
battery of sensors in the robot 
makes it a mobile fire and intruder 
detector. Scout-About can 
communicate with a static base-unit 
to call the police or fire service, if 
necessary, speaking in a pre- 
recorded digitised voice. The idea is 
that you position your Scout-About 
in the middle of a room, which it 
will patrol up to a radius of thirty 
feet. Scout-Abouts won’t fall over 
edges like stairs and another sensor 
prevents collisions with obstacles 
lower than 2 feet. Battery charge life 
is 50 hours and the unit can be used 
in a static position with an AC 
adaptor. At an estimated selling 





Sharp's RE-F1 fuzzy logie mic 


price of $1,000 (£625), the Samsung 
Scout-About is set to be a hot seller 
in US department stores this 
Christmas. 

Philips has finally done it. 
Almost five years since its 
introduction and after countless 
delays, Compact Disk-Interactive 
(CD-I) has been launched as a 
consumer product at last — though 
in the States only. The European 
launch won’t be until Spring next 
year. Under Philips’ Magnavox 
brand name, the first consumer CD- 
I player will be on shop shelves in 
October for the recommended price 
of $1400 (£875). That’s considerably 
more expensive than Commodore’s 
rival CDTV system ($1000) which is 
based on Commodore Amiga 
computer internals. However, CD-I 
is technically superior and it has the 
backing of industry heavyweights 
like Matsushita and video-game 
leaders Nintendo. Those facts alone 
rated it as most likely to succeed 
according to many show-visitors . 
The fact that Nintendo has jumped 
onto the CD-I bandwagon was a 
great fillip for Philips if you'll 
pardon the pun. Nintendo, which 
controls a multi-billion dollar video 





game empire, ditched a rival CD- 
multimedia development with Sony 
called Playstation by switching 
allegiance to CD-I. Another plus for 
CD-I is that Kodak’s Photo CD 
standard is to be added to the CD-I 
specification. CD-I full-screen 
motion picture video is not yet 
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ready, which is partly why the 
European launch has been delayed, 
but upgrades will be available to 
initial CD-I buyers in the States 
hopefully early next year. 

Commodore started shipping 
their CDTV system six months late 
in May. It has more software out 
now than Philips, but it will never 
be able to match the specially 
developed CD-I hardware for 
motion video playback quality. In 
fact some of Commodore’s partial- 
screen motion video 
demonstrations at the show were 
decidedly grotty. After the show 
opened, Commodore announced 
that Kodak Photo CD compatibility 
would also be added to the CDTV 
spec. but this was soon countered 
by a statement from Kodak 
questioning if this was technically 
possible without a major hardware 
redesign of the CDTV. CES saw just 
the first of several major battles to 
come between CDTV and CD-I in 
the war to find a consumer 
multimedia victor... 

NEC had a tiny corner of its 
video-game exhibit showing 
something far more interesting than 
any PC-Engine or TurboGrafx 
console. Here I stumbled across 
NEC’s NID, which stands for New 
Interactive Display. Yes, this is 
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another entrant in the CD ROM- 
based multimedia race but so far 
the only one to display a working 
full-screen motion video system 
destined for a consumer product 
and vastly superior looking to 
Intel’s DVI (digital video 
interactive) full-screen video. 

NID has an incredible 100:1 
compression ratio using techniques 
similar to those of enhanced 
definition TV (Pal Plus for 
example). Only parts of the screen 
which change are digitally captured 
and portions of the screen which 
exhibit movement over a certain 
threshold are digitised in space- 
saving lower resolution - the 
human eye can’t tell the difference. 
The result was very impressive, 
despite some odd colours produced 
by prototype hardware which was 
slightly damaged en route from 
Japan. NID will offer up to 72 
minutes of continuous motion 
video at a resolution of 256x240 
pixels as well as a stereo sound 
track. Exactly where NID will end 
up as a commercial product 
remains to be seen. 

As for the rest of the show, JVC 
had a massive 36in diagonal 16:9 
aspect ratio TV set, similar in 
appearance to a wide-screen HDTV. 
However, this was a decidedly 
below-average resolution standard 
525 line NTSC tube. Why wide- 
screen? To get rid of the pillar box 
effect of cinemascope-style movies 
of course. In ordinary TV mode the 
spare picture space is used for 
viewing other channels 
simultaneously in miniature. 








Sharp got the vote for the least 
taste award at CES. Apparently 
there is a sizeable market in Japan 
for its impressive range of ever 
larger active matrix colour LCD 
screens, used as wall hanging TVs. 
So what? To hang an LCD on the 
wall, you need to put it in a picture 
frame according to Sharp — and you 
should have seen some of the 
frames they're offering. 

Panasonic might have at last 
solved the seemingly 
insurmountable problem of 
designing a infra-red remote control 
which even Mensa members can 
figure out how to use. Panasonic's 
Program Director dispenses with 
buttons and incorporates thumb- 
wheels instead. It’s a brilliant idea 
and should have been thought of 
ages ago. 

Finally, how about using the 
mains electricity wiring in your 
home as a telephone extension? The 
Utah-based firm, Phonex, has done 
just that. Using the mains for 
intercoms and even computer 
networks is old hat, but this is the 
first time I’ve seen a cordless phone 
extension system like this. The 
advantages are obvious: no 
excessive REN (ringer equivalence 
number) loading and a phone 
socket in every room. A mains 
extension cable becomes a phone 
extension! Range is said to be 1000 
feet. The problem of neighbours 
listening in to your calls is 
apparently solved by an attenuator 
at the electricity meter. Future plans 
include a security encoded link and 
a UK version for BABT approval. @ 
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‘“‘BOFFINS SPECIAL“ - 
UNIQUE OFFER 


Surplus Precision Medical Unit, internally in excel- 
lent condition. Designed primarily to eject a precise 
INPUT 220/240V AC 50/60 controllable amount of fluid from a medical syringe 
OUTPUT 0-260V (latter not supplied). Contains the following remov- 
Price P&P | able components: Dual Micro Processor Boards and 


EPROMS. Escap Precision 12V DC Motor with 
0.5KVA 2.5 amp max ESS 48 ine VAN 300:1 Gear Box and optical encoder coupled to a 


precision threaded drive mechanism. Mains supply 
1KVA 5 amp max £37.40 £4.25 | with 12 x 1.5V Ni-Cad A.A. cells back-up. L.C.D. 
(£48.94 inc VAT) Digital read-out 17mm.high with legends. Audible 
warning. 
2KVA 10 amp max aati 89 nevAn) Thete are sold for he Se of the rhe alg 
uality components. Regret no Circuits available. 
3KVA 15 amp max £71.50 £6.24 diculousy low price: A 6.00 +£4.00 p&p 
(£91.34 inc VAT) £23.50 incl VAT). 
eaesdihcrnherbaghetaag RAIN fe xe WIDE RANGE OF XENON FLASHTUBES 


(Carriage on request) , dec 
Buy direct from the Importers. Keenest prices in the country Write/Phone your enquiries 
GIANT BLOWER EXTRACTOR UNIT 


VARIABLE VOLTAGE 
TRANSFORMERS 


ALL NEW 
COLOUR 
CATALOGUE 


COMPREHENSIVE RANGE OF 


TRANSFORMERS-LT-ISOLATION & AUTO 
(110-240V Auto transfer either cased with American socket and 
mains lead or open frame type. Available for immediate delivery 

ULTRA VIOLET BLACK LIGHT 

FLOURESCENT TUBES 
4ft 40 watt £10.44 (callers only) (£12.27 inc VAT) 
2ft 20 watt £7.44 + £1.25 p&p (£10.21 inc VAT) 
13in 10 watt £5.80 + 75p p&p (£7.70 inc VAT) 
12in 8 watt £4.80 + 75p p&p (£6.52 inc VAT) 
9in 6 watt £3.96 + 50p p&p (£5.24 inc VAT) 
Gin 4 watt £3.96 + 50p p&p (£5.24 inc VAT) 
230V AC BALLAST KIT 
For either 6in, 9in or 12in tubes £5.50 + 55p 
p&p (£7.11 inc VAT) > & 

Fort 13in tubes £6.00 + 75p p&p 


BATE 93 inc VAT) 
400 WATT UV LAMP 
Only £34.00+ £2.50 p&p £42.89 inc VAT) 
175 WATT SELF BALLASTED BLACK 
LIGHT MERCURY BULBS 
Available with BC or ES fitting. Price inc VAT 
& p&p £20.27 


12 VOLT BILGE PUMPS 
Buy direct from the importers. 
500 GPH 15ft head 3 amp £16.36 


1750 GPH 15ft head 9 amp £26.65 
PRICES INCLUDE P&P & VAT 


EPROM ERASURE KIT 

Build you own EPROM ERASURE for a fraction of the 

price of a made-up unit kit of parts less case includes 

12in 8 watt 2537 Angst Tube Ballast unit, pair of bi-pin 

leads, neon indicator, on/off switch, safety microswitch and 

circuit £14.00 + £2.00 p& £18.80 inc VAT 

SUPER HY-LIGHT STROBE KIT 
Designed for Disco, Theatrical use etc. 

Approx 16 joules. Adjustable speed £48.00+ £2.00 p&p 
(£58.75 inc VAT) 

Case and reflector £22.00+ £2.00 p&p (£28.20 inc VAT). 

SAE for further details including Hy-Light and in- 

dustrial Strobe Kits. 


SERVICE TRADING CO 


57 BRIDGMAN ROAD, CHISWICK, LONDON W4 5BB 
081-995 1560 


ACCOUNTCUSTOMERS MIN.ORDER£10. = Amele 


Showroom open 
Monday/Friday 


Twin output centrifugal blower:1 HP, 240V AC 
motor, output approx. 3800 c’f.m. Size: Length 
100cm; height 27cm; Depth 26cm. Fixing plate 106 
x 33cm. Price £125 + VAT. Ex-warehouse. 


TORIN CENTRIFUGAL BLOWER 
230V AC, 2,800 RPM, 0.9 amp, 130mm diameter, 
impellor outlet 63 x 37mm, overall size 195 x 160 
x 150mm. long. Price £17. 60+ £2.50 p&p (£23.50 
inc. VAT) 


SHADED POLE GEAR. MOTORS 
In the following sizes: JRPM, 12 RMP, 80 RPM, 160 
RPM. 110V AC or 240V°AC with capacitors (sup- 
plied). Price inc VAT & p&p £14.86 


GEARED MOTORS 
71 RPM 20lb inch torque reversable 115V AC in- 
put including capacitor and transformer for 240V AC 
operation. Price inc VAT & p&p £23.50 


SOLID STATE EHT UNIT 

Input 230/240V AC, Output approx 15KV. 
Producing 10mm spark. Built-in 10 sec timer. 
Easily modified for 20 sec, 30 sec to continuous. 
Designed for boiler ignition. Dozens of uses in 
the field of physics and electronics, eg supplying 
neon or argon tubes etc. Price less case 
£8.50 + £1.00 p&p (£19.16 ing VAT) NMS 


HEAVY DUTY MOTOR 
Crouzet 115V/230V AC heavy duty 1RPM motor. 
Anticlockwise type 82/015. Size ‘68mm, diameter x 
55mm long. Shaft 6mm diameter x 20mm long. Price 
inc VAT & p&p £18.86. 


RHEOSTAT : 
50W 2 ohm 5 amp ceramic power rheostat. price inc 
VAT & p&p £10.61 


MICROSWITCH 
Pye 15 amp changeover lever’ microswitch, type 
$171. Brand new. price 5 for £7.05 inc VAT & p&p 


NMS = NEW MANUF SURPLUS 
R&T = RECONDITIONED AND TESTED 


VISA 
ere 


PLUS Test Instruments, 
Security, and Component 


Supplement 
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Henry’s new catalogue 
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How It Works 


now it Works... 








The Video Camera 


Derek Gooding zooms around inside a video camera and describes the operation of the 


various circuits. 


surface of the integrated stripe 

filter after passing through the 
automatic iris control lens (AIC), 
the colour trmperature conversion 
filter (for artificial light or sunlight 
conditions variation) and finally 
through the crystal filter. 

The white balance switch inserts 
a diffusion filter in the light path 
between the automatic iris control 
lens and the colour conversion filter 
to enable a computation of “white” 
diffused light in the available 
illumination. 

The crystal filter helps to 
eliminate any false interference 
patterns when fine detail is viewed. 

The stripe filter converts the 
incoming light into a 5MHz 
modulated signal containing the 
red and blue components and the 
green signal. 

The pre-amp takes the pick-up 
tube signal (0.2uA to 0.3nA) and 
amplifies it for delivery to to the 
signal processing circuits using a 
low output impedence and negative 
feedback low noise FET input 
amplifier with a “Percival” low 
noise circuit to improve the signal 
to noise ratio for the relatively high 


[oestece' light reaches the 


Colour temperature 
conversion filter 


Crystal 
filter 


=” D0 


Pick-up pei with integrated 
e filter 
jevaniiraneparent strips) 


Incoming 
light 


Basic operation of the video camera circuitry. 
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The operation of the 
auto-focus 
mechanism. 


Distance 


frequencies. Only the luminance (Y) 
signal passes through the 5MHz 
trap together with the mean value 
of red and blue signals 
(modulated). The Y signal passes to 
the 4MHz and the 0.7MHz low pass 
filters. The high frequency response 
(Y}q) passes to the Y/chroma mix 
circuit and the low frequency (Y:) 
signal to the R-Y;, and. ‘B- -YL 
modulator circuitry. 

The 5MHz band pass filter 
allows only the 5MHz frequency 
zone to pass to the 90° phase shift 
and 1H delay circuity — inverting 


PCM 
transducer 





the 1H delayed modulated signal 
and adding it to the 90° delayed 
signal creates the Rc signal and 
subtracting the inverted 1H- 
delayed modulated signal from the 
90° delay signal creates the Bc 
signal. The detector circuits provide 
the modulators with the R-Y;, and 
the B-Y; signals to create the 
chrominance (chroma) signal, by 
mixing. 

The PAL signal composite is 
created by mixing the chroma 
signal with the luminance (Yj) 
signal. 


PAL composite 
75Q output 
1V peak to peak 








How It Works 
Electronic cI Mirror Focusing lens Panasonic camera WVP-200E 
viewfinder PCB lectronic Supply 12V at 5.50 
Deflecti il viewfinder CRT 625 lines/S5Ofields/25 frames per second 
eflection Colo een Single tube frequency seperation system 
One fe hag (5MH7z) 2/3 inch diameter integral 
»RT socket stripe filter electrostatic focus, magnetic deflection, 





separate mech Saticon™ tube. : 
350 lines at centre horizontal luminence resolution 
46dB signal to noise luminance ration (AGC off) 
1400 lux required illumination level 

25 lux minimum illumination level 





Video board 
chroma/burst/edge bias Matrix switches 
(metal can) 


Grip handle 
adjustment 
release button 


Telephoto/wide 
zoom control 
buttons 


Camera remote AGC on/off 


control socket 


Zoom focus motor 





Zoom speed 
control 
Iris motor 


Fade select 
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Data Sheet 


he demand for increased monitor 

resolution for use in Desktop 

Publishing, CAD and other 
graphics applications has lead 
National Semiconductor to develop 
some specialised video driver chips. 
Amongst them are the LH2426 and 
LM1201. The first is a triple 830MHz 
driver which can provide the red, 
green and blue signals directly to a 
cathode ray tube (CRT). The second is 
a wideband video amplifier which 
contains a brightness control and DC 
restoration voltage for the video signal. 

Many modern computers provide 
analogue video output signals that 
allow access to a large range of colours 
or grey scale. These signals usually 
come from a digital to analogue 
convertor (DAC) controlled by a 
graphics processor within the 
computer. In the monitor these signals 
have to be amplified and conditioned 
from the 1V peak to peak (pp) of the 
computer to the 40Vpp needed to 
drive the cathode of the CRT. 

The monitor’s operation is split into 
two main sections, a low voltage video 
amplifier and a high voltage CRT 
driver. Each pixel of the display has to 
be energised by a varying amplitude 
pulse in a time that depends on the 
resolution. The higher the resolution, 
the shorter the pixel time and the 
wider the bandwidth needed. The 
popular monitor standards and 
resolutions are shown in table 1. These 
start at the basic 600x400 VGA PC and 
go up to the workstation 1280x1024 
pixels. The corresponding pixel times 
for each system is also shown along 
with the overall rise and fall time for 
the video channels. There is no hard 
and fast rule for these times and they 
can vary between 1/3 and 1/2 of the 
pixel time depending on performance 
requirements. 

A single complete channel is shown 
in Fig. 1 with independent adjustment 
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for contrast and_ brightness included. 
For the latter, the voltage from the 
brightness control is sampled by the 
clamp comparator at the beginning of 
every line and the use of a feedback 
loop forces the DC voltage at the 
cathode to be at the level set by the 
black level adjust. The clamp 
comparator is controlled by the back 
porch pulse derived from the line sync 
pulse and occurs during the black level 
reference period of the video 
waveform. 


LH2426 


This chip contains three wide 
bandwidth, large signal amplifiers 
each designed for large voltage swings 
at high frequencies. The amplifiers 
work on a transconductance principle 
— an input current swing of +4.38mA 
results in an output voltage swing of 








+25V. Features include: 

e Operation from an 80V pov 
supply 

¢ 80MHz bandwidth at 50Vpp swin 

e Rise fall time of less than 4ns. 

e Output signal swing of 70V. 

e Drives a CRT directly. 


LM1201 


Designed for use with high resolut 
RGB or monochrome moni 
applications, this wideband vic 
amplifier has a number of features t 
help reduce chip count. 

The chip contains a ga 
differential input black level cla 
comparator for brightness control « 
an attenuator circuit for contr 
control. The main features of | 
circuit are: 
¢ 200MHz @-3dB wideband amplifi 
e Attenuator circuit for contr 

control. 








HOODOO 


OOS 


Externally gated comparator for 
brightness control. 

Provisions for external gain and 
peaking of video amplifier. 

Video input voltage reference. 

Low impedance output driver. 


Also available is the LM1203, a 


iple version of the 1201, which is 


2signed for use with resolutions up to 
)24 x 768 and RGB. a 


Data Sheet 
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The Battery 





_ Practical Components. 
The Battery 


Batteries are an indispensable part, necessary to all portable electronic equipment. This 
month's components looks at the variety available. 


nvented around 200 years ago, 
the battery has become a vital 
part of modern’ mobile 
electronics. The first battery was a 
stack of zinc and silver coins 
separated by discs of paper soaked 
in brine. It was invented by 
Alessandro Volta who eventually 
gave his name to the unit of 
electromotive force, the Volt. 
Batteries come in two main 
types, primary and secondary. The 
first are one-shot and an 
irreversible chemical reaction 
produces the energy. These are the 
most common types but are 
gradually being replaced by 
secondary or rechargeable cells. The 
most commonly used of these are 
lead acid and nickel cadmium. 
Another device that can be 
classed as a battery is the solar cell. 
This makes use of the photo-electric 
effect in a semiconductor. When the 
junction of two differently doped 
pieces of semiconductor have light 
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shone on them, electrons are 
liberated causing a a small voltage 
to be generated. Solar cells have to 
be placed in series and parallel to 
provide energy in workable 
quantities. 


Elements Of A Battery 


A battery is made up from a series 
of cells connected in either series or 
parallel to increase the resulting 
voltage or current. The main 





Electrolyte 


Brine soaked paper 


features are: 

e The electrodes, the anode and 
cathode, which also form the 
electrical contacts 

e The electrolyte which allows the 
movement of electrons from 
cathode to anode and aids the 
chemical reaction 

e The case, which may be sealed to 
prevent leakage or open to allow 
gases to escape 


Recharging 


The most popular rechargeable 
batteries are on the lead acid and 
nickel cadmium types. The first are 
used mainly in cars and are 
generally quite bulky. NiCd's, on 
the other hand, offer direct 
replacements for all of the standard 
sizes used in modern portable 
electronic equipment. 

Charging up a NiCd is not 
simply a matter of connecting it up 
to a source of power. A constant 
current source must be used giving 
45mA at the correct cell voltage of 
around 1.55V. For a faster charge, 
150mA current can be used but this 
reduces the discharge time — the 
longer it takes to charge a battery, 
the longer it lasts. i 





Batteries 


Standard battery sizes. 


PP3, Neda 
E-Block, 1604 
OO6P, 6F22 
6R62 
1.5V 


eras and hea 
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UNIDEN SATELLITE RECEIVER Brand new units (model 
8008) £60.00 ref 60P4 also some 7007s also £60.00 ref 60P5 
SPECTRUM +2 COMPUTER Built in data recorder, 128K, psu 
and manuals £59.00 ref 59P4 
SPECTRUM +3 COMPUTER Built in disc drive, 128K, psu and 
manuals £79.00 ref 79P4 
AMSTRAD CPC464 COMPUTER No manuals but only 
£79.00 ref 79P5 
AMSTRAD CPC6126 COMPUTER Again no manuals but only 
£149.00 ref 149P4 
AMSTRAD GT65 Green screen monitor £49.00 ref 49P4 
AMSTRAD PORTABLE PC'S FROM £149 (PPC1512SD). 
£179 (PPC1512DD). £179 (PPC1640SD). £209 
(PPC1640DD). MODEMS £30 EXTRA.NO MANUALS OR 
PSU. 

AMSTRAD PC BARGAINII!!!!! 
PC 1512DD COMPLETE WITH CGA COLOUR MONITOR, 2 
DISC DRIVES, MANUALS ETC ONLY £249.00 REF 249P4 





HIGH POWER CAR SPEAKERS. Stereo pair output 100w each. 
4ohm impedance and consisting of 6 1/2" woofer 2" mid range and 
1" tweeter. ideal to work with the amplifier described above. Price per 
pair £30.00 Order ref 30P7. 

2KV 500 WATT TRANSFORMERS Suitable for high voltage 
experiments or as a spare for a microwave oven etc. 250v AC input. 
£10.00 ref 10P93 

MICROWAVE CONTROL PANEL. Mains operated, with touch 
switches. Complete with 4 digit display, digital clock, and 2 relay 
outputs one for power and one for pulsed power (programmable). 
Ideal for all sorts of precision timer applications etc. £6.00 ref 6P18 
FIBRE OPTIC CABLE. Stranded optical fibres sheathed in black 
PVC. Five metre length £7.00 ref 7P29 

12V SOLAR CELL.200mA output ideal for trickle —_ 
charging etc. 300 mm square. Our price £15.00 ref 

15P42 

PASSIVE INFRA-RED MOTION SENSOR. aN 
Complete with daylight sensor, adjustable lights an 
on timer (8 secs -15 mins), 50' range with a90 .< 70s a 
deg coverage. Manual overide facility. Com- \_>) Vn my ae 
plete with wall brackets, bulb holders etc. Brand quit v7 
new and guaranteed. £25.00 ref 25P24. eae 

Pack of two PAR38 bulbs for above unit £12.00 ref 12P43 
VIDEO SENDER UNIT Transmit both audio and video signals 
from either a video camera, video recorder or computer to any 
standard TV set within a 100' range! (tune TV to a spare channel). 
12v DC op. £15.00 ref 15P39 Suitable mains adaptor £5.00 ref 
5P191 

FM TRANSMITTERhoused in a standard working 13A 

adapter (bug is mains driven). £26.00 ref 26P2 eee | 
MINATURE RADIO TRANSCEIVERS A pair of Ee ‘gs 
walkie takies with a range of up to 2 kilometres. Units \ 
measure 22x52x155mm. Complete with cases. £30.00 B | WJ 
ref 30P12 

FM CORDLESS MICROPHONE.Small hand held unit with a 500' 
range! 2 transmit power levels reqs PP3 battery. Tuneable to any FM 
receiver. Our price £15 ref 15P42A 











10 BAND COMMUNICATIONS RECEIVER.7 short™~--... 
bands, FM, AM and LW DX/ocal switch, tuning ‘eye’ mains [ff]/F— 
or battery. Complete with shoulder strap and mains lead 
NOW ONLY £19.00!! REF 19P14. 


WHISPER 2000 LISTENING AID.Enabies you to hear sounds 
that would otherwise be inaudible! Complete with headphones. 
Cased. £5.00 ref 5P179. 

CAR STEREO AND FM RADIOLow cost stereo system giving 
5 watts per channel. Signal to noise ratio better than 45db, wow and 
flutter less than .35%. Neg earth. £25.00 ref 25P21. 

LOW COST WALIKIE TALKIES.Pair of battery operated 

units with a range of about 150’. Our price £8.00 a pair ref 

8P50 

7 CHANNEL GRAPHIC EQUALIZERbWs a 60 watt a f 





power amp! 20-21KHZ 4-8R 12-14v DC negative earth. 

Cased. £25 ref 25P14. 

NICAD BATTERIES. Brand new top quality. 4 x AA's £4.00 ref 
4P44. 2x C's £4.00 ref 4P73, 4 x D's £9.00 ref 9P12, 1 x PP3 £6.00 
ref 6P35 

TOWERS INTERNATIONAL TRANSISTOR SELECTOR 
GUIDE. The ultimate equivalents book. Latest edition £20.00 ref 
20P32. 

CABLE TIES. 142mm x 3.2mm white nylon pack of 100 £3.00 ref 
3P104. Bumper pack of 1,000 ties £14.00 


VIDEO AND AUDIO MONITORING 
SYSTEM 





£99.00 


Brand new units consisting of a camera, 14cm monitor, 70 metres of 
cable, AC adapter, mounting bracket and owners manual. 240v AC 
or 12v DC operation complete with builtin 2 way intercom. £99.00 ref 
99P2. 


As above but with fitted 4 to 1 inline reduction box (800mm) and 
toothed nylon belt drive cog £40.00 ref 40P8. 

SINCLAIR C5 WHEELS13* or 16" dia including treaded tyre and 
inner tube. Wheels are black, spoked one piece poly carbonate. 13” 
wheel £6.00 ref 6P20, 16" wheel £6.00 ref 6P21. 

ELECTRONIC SPEED CONTROL KI Tior c5 motor. PCB and all 
components to build a speed controller (0-95% of speed). Uses 
pulse width modulation. £17.00 ref 17P3. 

SOLAR POWERED NICAD CHARGER.Charges 4 

AA nicads in 8 hours. Brand new and cased £6.00 ref 

6P3. 

MOSFETS FOR POWER AMPLIFIERS ETC.!00 

watt mosfet pair 2SJ99 and 2SK343 £4.00 a pair with pin out info ref 
4P51. Also avaliable is a 2SK413 and a 2SJ118 at £4.00 ref 4P42. 
12 VOLT BRUSHLESS FAN 1/2" square brand new ideal for 
boat, car, caravan etc. £5.00 ref 5P206. 

ACORN DATA RECORDER ALF503 Made for BBC computer 
but suitable for others. Includes mains adapter, leads and book. 
£15.00 ref 15P43 

VIDEO TAPES. Three hour superior quality tapes made under 
licence from the famous JVC company. Pack of 10 tapes £20.00 ref 
20P20. 

PHILIPS LASER. 2MW HELIUM NEON LASER TUBE. 


BRAND NEW FULL SPEC £40.00 REF 40P10. MAINS 
POWER SUPPLY KIT £20.00 REF 20P33 READY BUILT 


AND TESTED LASER IN ONE CASE £75.00 REF 75P4. 
SOLDER 22SWGresin cored solder on a 1/2kg reel. Top quality. 
£4.00 a reel ref 4P70. 

600 WATT HEATERS Ideal for air or liquid, will not corrode, lasts 
for years. coil type construction 3"x2" mounted on a 4" dia metal plate 
for easy fixing. £3.00 ea ref 3P78 or 4 for £10.00 ref 10P76. 

TIME AND TEMPERATURE MODULE A clock, digital ther- 
mometer (Celcius and Farenheit (0-160 deg F) programmable too 
hot and too cold alarms. Runs for at least a year on one AA battery. 
£9.00 ref 9PS. 

Remote temperature probe for above unit £3.00 ref 3P60. 
GEARBOX KITS. Ideal for models etc. Contains 18 gears (2 of 
each size) 4x50mm axles and a powerful 9-12v motor. All the gears 
etc are push fit. £3.00 for complete kit ref 3P93. 

ELECTRONIC TICKET MACHINES These units contain a 
magnetic card reader, two matrix printers, motors, sensors and 
loads of electronic components etc. (12"x12"x7") Good value at 
£12.00 ref 12P28. 

JOYSTICKS. Brand new with 2 fire buttons and suction feet these 
units can be modified for most computers by changing the connector 
etc. Price is 2 for £5.00 ref 5P174. 


GAS POWERED SOLDERING IRON AND BLOW TORCH 


Top quality tool with interchangeable heads and metal body. Fully 
adjustable, runs on lighter gas.£10.00 ref 10P 130 

SMOKE ALARMS ionization type 5 year warranty complete with 
battery only £5.00 ref 5P206 

ANSWER MACHINES BTapproved remote message playback, 
intergral push button phone, power supply and tape. Exceptional 
value at £45.00 ref 45P2 

CAR IONIZER KIT Improve the air in your car! clears smoke and 
helps to reduce fatigue. Case required. £12.00 ref 12P8. 

6V 10AH LEAD ACiDsealed battery by yuasha ex equipment but 
in excellent condition now only 2 for £10.00 ref 10P95. 

12 TO 220V INVERTER KITAs supplied it will handle up to about 
15 wat 220v but with a larger transformer it will handle 80 watts. Basic 
kit £12.00 ref 12P17. Larger transformer £12.00 ref 12P41. 

VERO EASI WIRE PROTOTYPING SYSTEMideal for design- 
ing projects on etc. Complete with tools, wire and reusable board. 
Our price £6.00 ref 6P33. 

MICROWAVE TURNTABLE MOTORS. Ideal for window dis- 
plays etc. £5.00 ref SP165. 

STC SWITCHED MODE POWER SUPPLY 220v or 110v input 
giving Sv at 2A, +24v at 0.25A, +12v at 0.15A and +90v at 0.4A £6.00 
a 6FS9 


les compatible (TTL input) new wane cased £22.00 sa 22P2 
VGA PAPER WHITE MONO monitors new and cased 240v 
AC. £59.00 ref 59P4 


AMSTRAD DMP3000 PRINTER New 9 pin printer, centronics 
i/f £69.00 ref 69P4 
AMSTRAD DMP 3160 PRINTER New 9 pin printer, centronics 
i/f £79. 00 ret 7OP4 





Hic. STKO43. With the addition of 
a handful of coniuaeanie you can build a 25 watt amplifier. £4.00 ref 
4P69 (Circuit dia included). 
LINEAR POWER SUPPLY Brand new 220v input +5 at 3A, +12 
at 1A, -12 at 1A. Short circuit protected. £12.00 ref 12P21. 
MAINS FANS. Snail type construction. Approx 4"x5" mounted on a 
metal plate for easy fixing. New £5.00 5P166. 
POWERFUL IONIZER KIT. Generates 10 times more ions than 
commercial units! Complete kit including case £18.00 ref 18P2. 
MINI RADIO MODULE Only 2" square with ferrite aerial and tuner. 
Superhet. Req's PP3 battery. £1.00 ref BD716. 
HIGH RESOLUTION MONITOR.®9" black and white Phillips tube 
in chassis made for OPD computer but may be suitable for others. 
£20.00 ref 20P26. 


BARGAIN NICADS AAA SIZE 200MAH 1.2V PACK OF 10 


£4.00 REF 4P92, PACK OF 100 £30.00 REF 30P16 

CB CONVERTORS. Converts a car radio into an AM CB receiver. 
Cased with circuit diagram. £4.00 ref 4P48. 

FLOPPY DISCS. Pack of 15 31/2" DSDD £10.00 ref 10P88. Pack 
of 10 51/4" DSDD £5.00 ref 5P168. 

SONIC CONTROLLED MOTOR One click to start, two click to 






1991 CATALOGUE AVAILABLE NOW IF YOU DO NOTI is 


HAVE A COPY PLEASE REQUEST ONE WHEN ORDERING 


OR SEND US A 6"X9" SAE FOR A FREE COPY. 
GEIGER COUNTER KIT.Complete with tube, PCB and all compo- 
nents to build a battery operated geiger counter. £39.00 ref 39P1 
FM BUG KIT.New design with PCB embedded coil. Transmits to 
any FM radio. 9v battery req'd. £5.00 ref 5P 158 

FM BUG Built and tested superior Sv operation £14.00 ref 14P3 
COMPOSITE VIDEO KITS. These convert composite video into 
separate H sync, V sync and video. 12v DC. £8.00 ref 8P39. 
SINCLAIR C5 MOTORS 12v 294 (full load) 3300 mpm 6"x4" 1/4" 
O/P shaft. New. £20.00 ref 20P22. 
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reverse direction, 3 click to stop! £3.00 each ref 3P137. 

FRESNEL MAGNIFYING LENS 83 x 52mm £1.00 ref BD827. 

LCD DISPLAY. 4 1/2 digits supplied with connection data £3.00 

3P77 or 5 for £10.00 ref 10P78. 

ALARM TRANSMITTERS. No data avaliable but nicely made 

complex transmitters 9v operation. £4.00 each ref 4P81. 

100M REEL OF WHITE BELL WIREfigure 8 pattern ideal for 

intercoms, door bells etc £3.00 a reel ref 3P107. 

TRANSMITTER RECEIVER SYSTEMoriginally made for nurse 

call systems they consist of a pendant style transmitter and a 

receiver with telescopic aerial 12v. 80 different channels. £12.00 ref 

12P26 

CLAP LIGHT. This device turns on a lamp at a finger ‘snap’ etc. 

nicely cased with builtin battery operated light. ideal bedside light etc 

£4.00 each ref 4P82. 

ELECTRONIC DIPSTICK KIT.Contains all you need to build an 

electronic device to give a 10 level liquid indicator. £5.00 (ex case) 

ref SP194. 

UNIVERSAL BATTERY CHARGER. Takes AA's, C's, D's and 

PP3 nicads. Holds up to 5 batteries at once. New and cased, mains 
. £6.00 ref 6P36. 

ONE THOUSAND CABLE TIES!75mm x 2.4mm white nylon 

cable ties only £5.00 ref 5P181. 

PC MODEMS 1200/75 baud modems designed to plug into a 

PC complete with manual but no software £18.00 ref 18P12 

ASTEC SWITCHED MODE POWER SUPPLYs80mm x 165mm 

(PCB size) gives +5 at 3.75A, +12 at 1.5A, -12 at 0.4A. Brand new 

£12.00 ref 12P39. © 

VENTILATED CASE FOR ABOVE PSUwith IEC fittered socket 

and power switch. £5.00 ref 5P190. 

IN CAR POWER SUPPLY. Plugs into cigar socket and gives 

3,4,5,6,7.5,9, and 12v outputs at 800mA. Complete with universal 

spider plug. £5.00 ref 5P167. 

CUSTOMER RETURNEDswitched mode power supplies. Mixed 

type, good for spares or repair. £2.00 each ref 2P292. 

DRILL OPERATED PUMP-Fits any drill and is self priming. £3.00 

ret 3P140. 

PERSONAL ATTACK ALARM.Complete with built in torch and 

vanity mirror. Pocket sized, req's 3 AA batteries. £3.00 ref 3P135 

POWERFUL SOLAR CELL 1AMP .45 VOLTbnly £5.00 ref 

5P192 (other sizes avaliable in catalogue). 

SOLAR PROJECT KIT.Consists of a solar cell, special DC motor, 

plastic fan and turntables etc plus a 20 page book on solar energy! 

Price is £8.00 ref 8PS1. 

RESISTOR PACK. 10 x 50 values (500 resistors) all 1/4 watt 2% 

metal film. £5.00 ref 5P170. 

CAPACITOR PACK 1.100 assorted non electrolytic capacitors 

£2.00 ref 2P286. 

CAPACITOR PACK 2. 40 assorted electrolytic capacitors £2.00 

ret 2P287. 

QUICK CUPPA? 12v immersion heater with lead and cigar lighter 

plug £3.00 ref 3P92. 

LED PACK .50 red leds, 50 green leds and 50 yellow leds all Smm 

£8.00 ref BPS2 

FERRARI TESTAROSSA.A true 2 channel radio controlled car 

with forward, reverse, 2 gears plus turbo. Working headlights. 

£22.00 ref 22P6. 

ULTRASONIC WIRELESS ALARM SYSTEMTwo units, one 

a sensor which plugs into a 13A socket in the area you wish to 

protect. The other, a central alarm unit plugs into any other socket 

elsewere in the building. When the sensor is triggered (by body 

movement etc) the alarm sounds. Adjustable sensitivity. Price per 

pair £20.00 ref 20P34. Additional sensors (max 5 per alarm unit) 

£11.00 ref 11P6. 

WASHING MACHINE PUMP.Mains operated new pump. Not self 

priming £5.00 ref SP18. 

IBM PRINTER LEAD. (025 to centronics plug) 2 metre parallel. 

£5.00 ret SP186. 

COPPER CLAD STRIP BOARD 17" x 4" of .1" pitch “vero” board. 

£4.00 a sheet ref 4P62 or 2 sheets for £7.00 ref 7P22. 

STRIP BOARD CUTTING TOOL£2.00 ref 2P352. 

3 1/2" disc drive. 720K capacity made by NEC £60.00 ref 60P2 

TV LOUDSPEAKERS.5 watt magnetically screened 4 ohm 55 x 

125mm. £3.00 a pair ref 3P109. 

SPEAKER GRILLS set of 3 matching grills of different diameters. 

2 packs for £2.00 (6 grills) ref 2P364 

50 METRES OF MAINS CABLE £3.00 2 core black precut in 

convenient 2 m lengths. Ideal for repairs and projects. ref 3P91 

4 CORE SCREENED AUDIO CABLE 24 METRES £2.00 

Precut into convenient 1.2 m lengths. Ref 2P365 

TWEETERS 2 1/4” DIA 8 ohm mounted on a smart metal plate for 

easy fixing £2.00 ref 2P366 

COMPUTER MICE Originally made for Future PC's but can be 

adapted for other machines. Swiss made £8.00 ref 8PS7. Atan ST 

conversion kit £2.00 ref 2P362. 

6 1/2” 20 WATT SPEAKER Buit in tweeter 4 ohm £5.00 ref SP205 

5" X 3° 16 OHM SPEAKER 3 for £1.00! ref CD213 

ADJUSTABLE SPEAKER BRACKETS ideal for mounting 

speakers on internal or external corners, uneven surfaces etc. 2 for 

£5.00 ref SP207 

PIR LIGHT SWITCH Replaces a standard light switch in seconds 

light operates when anybody comes within detection range (4m) and 

stays on for an adjustable time (15 secs to 15 mins). Complete with 

daylight sensor. Unit also functions as a dimmer switch! 200 watt 

max. Not suitable for flourescents. £14.00 ref 14P10 

2 MEG DISC DRIVES 3 1/2" disc drives made by Sony housed in 

a 5 1/4" frame 1.2 meg formatted. £66.00 ref 66P1. 

CUSTOMER RETURNED 2 channel full function radio controlled 

cars only £8.00 ref 8P200 

WINDUP SOLAR POWERED RADI! FMAM radio takes NICAD 

batteries complete with hand charger and solar panel 14P200 

240 WATT RMS AMP KIT Stereo 30-0-30 psu required £40.00 ref 

40P200 

300 WATT RMS MONO AMP KIT £55.00 Psu required ref 5S5P200 

ALARM PIR SENSORS Standard 12v alarm type sensor will inter- 

face to most alarm panels. £16.00 ref 16P200 

ALARM PANELS 2 zone cased keypad entry, entry exit time delay 

etc. £18.00 ref 18P200 

35MM CAMERAS Customer returned units with built in flash ~ 

28mm lens 2 for £8.00 ref 8P200 

STEAM ENGINE Standard Mamod 1332 

engine complete with boiler piston etc £30 

ref 30P200 

TALKING CLOCK 
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PE Chronos V 
The Main Board 


Measurement Project 


This month Tony Smith looks at the the main board of his universal counter timer with 
details on hopw to put it together and test It. 


ig. 1 shows a photograph of 

the completed main board, the 

component’ overlay is 
illustrated in Fig. 2. Begin 
construction by inserting the 
through board links and rather than 
installing them all together, it is a 
good idea to do them in blocks of 
15 to 20 - remember to solder both 
sides of the board. 

Insert the diodes and resistors 
next, again, soldering leads on both 
sides of the board. Note that there is 
a choice between the standard 
crystal oscillator or a ready built 
DIL oscillator module to act as the 
Chronos’ timebase. Until the choice 
is made, all relevant components, 
XTALI1, R79, R80, R81, C57, C58, 
C59, C60 and VC4 can be omitted. 
There is also a choice to be made 
about C50 and C68 so these should 
be left out for the moment as well. 

Solder all the IC sockets into 
place and then insert the small 
capacitors. There are several 
tantalums and a small electrolytic 
all of which are polarised and must 
be inserted the right way around. 

It is important to solder several 
capacitors on both sides of the 
board, C32, C33, C38, C39, C46, C53 
and C56. Many capacitors - 
particularly disk ceramics - are 
supplied with pre-formed leads. 
These kinks should be straightened 
out before the device is inserted 
since they add unwanted 
inductance which can_ be 
troublesome, especially where 
decouplers are concerned. 

Next, insert the larger 
components such as fuseclips, 
bridge rectifiers, connector plugs 
and veropins. 

Wherever polarised connectors 
are used in the Chronos, take care 
that they are inserted so as to match 





the polarity of their corresponding 
connectors on the other boards. If 
this is done correctly, there can be 


no chance of twisting the 
interconnecting cables which might 
otherwise cause considerable circuit 
damage. 

The 5V regulator, IC33, should 
now be fixed into place and the 
heatsink seated before bolting it to 
the board. 

Finally, solder in the six large 
electrolytics into place (C81, C82, 
C84, C85, C86 and C87). This 
concludes construction of the main 
board. Note that the component 
leads should be cropped right back 
So as prevent short circuits. 


Power Supply 


The next step is to connect the 
transformer secondaries to the main 
board as in Fig. 3. Temporarily 
place the rear perpendicular to the 
top edge of the main board and 
locate the panel such that the ext. 
clock BNC socket is directly above 
the ext. clock input pins marked ©. 
There is no need to assemble the 


rest of the case as yet. 

Now, take the wires from both 
transfomer secondaries along the 
rear panel and bend them out at 
right angles to the panels so that 
they pass over the PSU section of 
the main board. Then, bend them 
perpendicularly downwards to the 
relevant connectors and cut to 
length. 

Next, attach the connector 
sockets to their wires. It is not 
important which way round the 
wires from the 9V transformer go, 
but the centre-tap wire from the 
12V transformer must be connected 
to the innermost terminal (not the 
centre terminal) of the three-way 
connector which attaches to the 
plug P7 (the other wires can go to 
either of the other two pins). 

Insert the anti-surge fuses F2, F3 
and F4 on the main board (See Fig. 
2) and also the anti-surge fuse F1 in 
the rear fuseholder and connect the 
transformer plugs P5 and P7. 

The PSU section of the main 
board is shown in Fig. 4. 
Transformer T1 provides power for 
the entire digital circuitry of the 
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Chronos, whilst T2 drives the split- 
rail analogue circuits of the main 
board. 

The 9V RMS output of T1 is full- 
wave rectified by BR1 whose output 
is smoothed by C82 and C83 such 
that the input to the 1A 5V 
regulator IC33 is nominally 
+10VDC with around 1V of ripple. 
The output of IC33 is a stabilised 5V 
DC level having typically 30mV of 
ripple under heavy load conditions. 
As well as supplying the digital 
circuits of the main board, IC33 also 
provides a separate supply for the 
input board’s trigger LEDs. 

The output of BR1 is also filtered 
by R143 and C81 to provide an 
unregulated DC supply (nominally 
+10V) for the 78LO5AV, +5V 
regulators on the input board. 

Under full-load conditions, the 
current taken by the 5V sections is 
around 400mA. However provision 
has been made in the PSU design 
for an auxiliary +5V output to 
supply extra digital section. 

As the auxiliary supply can 
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©=Veropin terminal. 
Fig. 2. Main board component overlay. 


source around 200mA, the 
maximum 5V rail current can be as 
much as 600mA. Thus IC33 must be 
a 1A device with adequate 
heatsinking and both the fuse F2 
and the secondaries of T1 must be 
rated at 1A. 

The split rail analogue section is 
referenced to zero volts via the 
centre tap of T2's secondaries, such 
that the two 12V windings are each 
full wave rectified by BR2 
providing positive and negative 
voltages at fuses F3 and F4 
respectively. These potentials are 
smoothed by the RC filters so as to 
supply each input channel with 
unregulated DC voltages of +14V. 
These are then stabilised by the 
regulators on the input board, with 
each rail taking no more than 
100mA. Thus, a combined capacity 
of around 200mA max for the 
positive and negative supply 
currents is easily catered for by the 
250mA fuses and secondary 
windings. 

The 250V VDR (V1) is fixed 
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across the main supply line to 
provide the Chronos’ with 
protection against excessive mains- 
bound transients. Under normal 
conditions, the resistance of V1 is 
very high and has no effect on the 
circuit at all. However, should a 
transient spike greater than the 
250V clamping voltage of V1 appear 
on the lines, the resistance of V1 
drops dramatically shunting the 
transient and absorbing the energy. 
If a series of excessive transients 
should appear the fuse F1 is likely 
to be blown providing protection 
against further damage. 


Testing The PSU 


Connect mains power to the main 
input socket and turn on S18 
WARNING: MAINS VOLTAGES 
CAN BE LETHAL. Take care not to 
touch any live terminals on the rear 
panel. Note that no ICs should be 
inserted yet or the input board 
connected up via plugs P8, P9 and 
P10. 





PE Chronos 


When Using 
XTAL 1 
Oscillator 


P2 Connections to 
‘External Bus. 


N 
Mains L 


Transformer 


External TI(9v) 


1OMHz Clock input. 


When Using 
IC 20 


Oscillator 


Output. 


ae 


Sw.7. Trig. Delay 
Time (Coarse). 


VR3. Trig. Delay e 
Time (Fine) 


[Seccoscose5a]P3 
elelelere 
——————_’ 


To Connector P14 
on Display Board. 


=a ws), 


Sw.9 (and D14) 


AViaB “on” BN R53 


[99000000 00JP4, 


o Connec ion—alololo|o 
No Connection OU 


[I tes 


With the main board resting on a 
non-conductive surface, use an 
oscilloscope to check the voltage at 
the output of the 7805 regulator. 
Ensure that the voltage is in the 
range 4.75V to 5.25V and that there 
is no ripple present. If there is 
ripple present check that C82 is 
soldered into place correctly. If 
there is no voltage at all, check 
connections from T1 secondaries 
through BR1 and F2. If the 7805 is 
getting very hot, look for a short 
circuit at the output. If all is in 
order, the +5V supply should be 
available at connectors P6, P9 and 
P11, and also at the veropins 
directly to the left of P11. 

Next, use the scope to check the 
voltages output at plugs P8 and P10 
(the probe ground lead should be 
connected to zero volts when 
making all voltage checks). Fig. 3 
shows the nominal on-load voltages 
at P8 and P10. However, as the 
input board is not yet connected, 
the no-load voltages should be in 
the region of +20V, +11V and -20V 
respectively. There should be 
negligible ripple voltage on all of 
these outputs. If there is ripple, 
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check the RC smoothing filter 
associated with the particular 
output. If there is no voltage 
present, trace connections from the 
transformer through to the outputs. 


Calibrating The input 

If the PSU section is in order, the 
input board can be set up and 
tested. All connections are shown in 
Fig. 5. The front panel components 
are connected to the input board 
using insulated hook-up wire and 
flexible co-ax. 

For the moment it is only 
necessary to connect VR1 (fine 
atten), VR2 (trig level) and S4 (zero 
trig level) to each input channel. 
Also, connect R14 to the common 
terminal of S54. Don’t forget to 
connect the co-ax screens to the 
relevant terminals as shown in the 
figure. Before connecting VR1 and 
VR2, it is best to cut their spindles 
to the required length. I found the 
best way to do this is to locate the 
pots in the front panel, then cut this 
length off the spindle. 

The connections to VR1 and VR2 
are shown as though looking at 
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them from the rear such that the 
direction of clockwise rotation is as 
shown. It is important to make the 
connections correctly so that the 


attenuation caused by VRI1 
increases with clockwise motion 
and the trigger level is varied rom 
negative to positive with clockwise 
rotation of VR2. 

Note, also, that Fig. 5 shows S4 
in its zeroed position (on both 
channels) . To determine which 
terminals are which, rotate VR2 
fully anticlockwise such that the 
switch ‘clicks’ and use an ohmmeter 
to find the closed contacts. One of 
them is the common terminal which 
must be connected to R14 whilst the 
other is the ground connection that 
will also be connected later to SK3. 
If the connections to S4 are 
mistakenly swapped around the 
trigger level becomes zero over the 
entire span of VR2. 

The input board is now ready 
for testing. Whilst conducting the 
tests, try not to flex the connections 
any more than _ necessary. 
Remember, also, to test and 
calibrate both channels. 

An oscilloscope with 10MHz 





bandwidth is required to carry out 
the calibration. A non-attenuated 
probe and a probe with x10 
attenuation should also be 
available. Sine and squarewave 
generators are required, the first 
being variable from 50Hz to 500kHz 
with an amplitude range from 
500mV to 5V peak to peak (pp). The 
squarewave generator should range 
from 10kHz to 10MHz with 
amplitude from 500mV to 5V. 

A high impedance DVM will 
also be needed for some of the 
checks. Before starting the tests, 
temporarily solder a small capacitor 
in C7 position (both channels). A 
10pF ceramic should be adequate to 
stop IC1 breaking into spurious 
oscillation. 


Supply Rail Checks 


Connect the three ribbon cables to 
the main board and switch the 
mains power on. Initially check that 
none of the ICs, transistors or 
regulators is getting very hot. If any 
start cooking or should anything go 
bang, switch off immediately and 
check for short circuits and wrong 
connections. 

If everything is in order leave 
the power on for ten minutes and 
then use the DVM to measure the 
output voltage of the 78LO08A 
regulator (IC6). The voltage should 
be in the range +7.6V to +8.4V. Now 
connect the DVM to the output of 
IC7 and adjust PR2 such that the 
negative rail voltage is equal in 
magnitude to the positive rail 
voltage measured above. If the 
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adjustable voltage scheme is not 
being employed, that is, if IC7 is a 
79LO8A, simply check that the 
negative rail is in the range -7.6V to 
-8.4V. The voltage output of the 
78L05A should be +4.74 to 5.25V. 

Next temporarily short the 
channel input to ground . Then zero 
S4 (turn VR2 fully anticlockwise till 
the switch clicks), select all-pass 
filtering and set attenuation to x1. 
Leave the power switched on for 
another 20 minutes or so. 


Nulling The Op-amp. 
By this time the potentials in and 
around the op-amp (IC1) will have 
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had time to settle to their quiescent 
values and the op-amp can be 
nulled. Monitor the output at pin 11 
by connecting the scope or DVM to 
the high end of R12. If the scope is 
used here select the most sensitive 
range and DC couple the input 
from a non-attenuated probe. 

Now, adjust PR1 to bring the op- 
amp output to zero. It is essential 
that S4 is zeroed during this 
procedure or the trigger offset will 
also appear at the op-amp output. 

Remove the link wire from the 
input pins such that the input is 
open circuit. The aim is to find the 
best combination of C7 and C8 to 
give optimum op-amp 
compensation. 

The procedure is to couple a 
500mV squarewave directly to pin 6 
of the op-amp (the junction of R9 
and R10). Then at a frequency of 
10MHz, observe the op-amp output 
on the scope and compare it with 
the input signal. 

The aim is to choose the 
capacitors such that the output is a 
replica of the input but with ten 
times the amplitude. It is important 
that the input signal be as 
rectangular as possible . It is also 
essential to use x10 attenuated 
probes when comparing the signals 
or else the input capacitance of the 
scope will cause distortion. Keep 
the leads from the squarewave 
generator as short as possible to 
reduce ringing and connect the 
ground leads as close as possible to 
ICl. 
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Fig. 6. Test signal for op-amp compensation. a 


It is possible to use the clock of 
the Chronos’ timebase for the 
squarewave. This is a 5V 10MHz 
signal available at the pin 2 of IC36 
on the main board. The signal must 
first be attenuated to 500mV before 
feeding it to the op-amp as shown 
in Fig. 6. The attenuated signal 
should be fed to the op-amp using a 
very short length of co-ax as shown. 
Remove the resistive divider when 
the test is completed. 


Further Compensation. 


The next thing to select is the 
optimum compensation for the 
network by trimming VC3. With S2 
and S3 still set to AP and x1, DC 
couple a 500mV 10kHz square wave 
to the channel input. Once again, 
compare the input signal with the 


op-amp output using unattenuated 


leads. 

Now, carefully adjust VC3 such 
that the op-amp output is the same 
as the input. When all the beehive 
trimmer caps have been adjusted, 
don’t be tempted to apply any kind 
of sealing compound as this can 
change the capacitance. 

Select x10 attenuation (S3 centre 
position) and DC couple a 5V, 
10kHz squarewave to the channel 
input — S2 is still set to AP. Use non- 
attenuated probes to compare this 
signal with that as the op-amp 
output. Adjust VC2 to make the 
signals identical. The same should 
be done with the x100 attenuation 
by adjusting VC1. 


On The Trigger 


Use a short wire link to ground the 
channel input , select AP filter and 
x1 attenuation and use a DVM or 
scope with non-attenuated probe to 
monitor the output of IC1. With 54 
zeroed, the output should be zero. 
Turn VR2 slightly clockwise so that 
the switch just clicks and the output 
voltage should jump to a value in 
the region of +5V to +6V. Gradually 
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turning VR2 clockwise will cause 
this voltage to drop, go through 
zero and end up| at -5 to -6V. 

For different values of trigger 
level offset at IC1 output, check that 
the voltage at the signal monitor 
output (junction of R20-R21) is the 


same. Remove the ground link from 


the input and repeat for the other 
channel. 


Filter Performance 


Select zero trigger level and x1 
attenuation. AC couple a 500mV 
peak to peak sinewave to the 
channel input and select a low pass 
filter. Keeping the input amplitude 
constant, vary the frequency in half 
decade steps from 1kHz up to 
500kHz, the amplitude should have 
fallen to around 500mV peak to 
peak (PP). 

Now select high pass filtering 
and with the same 500mV input, 
vary the frequency from 100kHz 
down to 50Hz. At 10kHz and 
above, the amplitude at the output 
of IC1 should be around 4.5V pp. At 
1kHz the signal should be down to 
3.2V and at 100Hz down to 450mV. 

With the trigger level still zero 
and attenuation still at x1, select all 
pass filtering and AC couple a 
500mV pp sinewave to the channel 
input. For decade frequency steps 
from 10Hz to 1MHz or greater 
check that the signal output from 
the buffer (junction of R20 and R21) 
is an undistorted sinewave with 
5Vpp amplitude. 

If the waveform is distorted, 
check the signal paths from IC1 and 
the transistors. If only half the wave 
is distorted suspect TR2 and TR3 
otherwise try TR1 and TR4. 

With zero trigger level, x1 
attenuation and all pass filtering, 
ensure that VR1 is set to minimum 
attenuation (fully anti-clockwise) 
and set frequency of 500mV input 
sinewave to about 200Hz. Observe 
the output of IC1 on a scope this 
should be a 5Vpp sinewave 


swinging symmetrically around OV. 
The trigger LED should be flashing 
and the ODR detector LED off. 

Now rotate VR2_ slightly 
clockwise so that the switch just 
clicks. The signal at IC1’s output is 
forced fully positive with the peaks 
being clipped at around +7V. 
Because the signal is above the 
trigger window, the trigger LED 
should be continuously on. Also, 
the signal clipping resulting from 
oOp-amp saturation is caused by the 
large trigger level pushing the 
signal outside the dynamic range. 

Slowly turn VR2 clockwise and 
the clipping of the positive peaks 
should grow less and eventually 
disappear. At this point the ODR 
LED goes out. 

Continue turning VR2 
clockwise. As the negative peaks 
pass through zero, the trigger LED 
should begin to flash. Eventually, as 
the signal is taken more negative, 
the positive peaks will fall below 
zero such that triggering ceases. As 
the signal is taken fully negative it 
will be clipped at around -7V. 

Set VR2 to its centre position and 
observe the output from IC5b (pin 4 
ICS). This should be a squarewave 
in phase with the sinewave. Now 
rotate VR2 clockwise, the duty cycle 
of the square wave should reduce 
correspondingly. 


Final Test 


The last test is with the filters set to 
AP with x1 attenuation selected. 
Couple a 200Hz 500mV sinewave to 
the channel input and set the trigger 
level to zero. Using a non- 
attenuated probe, observe the signal 
on pin 4 of IC4. It should be around 
3.5Vpp. Slowly rotate VRI1 
clockwise so that the amplitude 
decreases. Eventually there will 
come a point where the signal is too 
small to cross the Schmitt trigger 
thresholds and the trigger LED will 
stop flashing. The positive and 
negative peaks of the signal at this 
point should correspond to the 
upper and lower threshold voltages 
respectively — +70mV give or take a 
few mV. 

If the values are different by 
more than 30mV then check the 
level shifting network around R27 
to R31 and D5 and D6. 

After all of this, check the 
connections to the board to see that 
they are still firm after all that 
flexing around. 7 








Rewarding Loyalty 


You can be a winner with our Reader 


Loyalty Bonus. 


This month's top ten readers: 
P Jones of London NW6 has £150 of the money spent with 


Cricklewood Electronics refunded. 


A Morris of Birmingham who bought £150 worth of goods from 


Panrix Electronics. 


J Singh of Ealing receives £112.95 for buying goods from Tandy. 
K Peggs of Tring has the £68.22 he spent with Greenweld 


refunded. 




















AR Tizzard-Largs of Ayrshire gets back the £67.40 he spent with Maplin 


Electronics. 


RH ore of Ellesmere Port traded with Maplin and has £33.70 


refunde 


K Peters of Brighton secures his £29.07 for purchasing goods from 


Suma Designs. 


J Muir of Glasgow claims his £19.48 which he spent with Maplin. 
CR Rounce from Doncaster is reimbursed £13.33 for trading with 


Maplin. 


R Aldridge of Ramsgate has £4.27 repaid for his purchase from 


Tandy. 




























Oe 6HART AUDIO KITS — YOUR VALUE FOR 


HART KITS give you the opportunity 
to build the very best engineered hifi equip- 
ment there is, designed by the leaders in their 
field, using the best components that are available. 
With a HART KIT you not only get more performance for 
your money but also added free bonus of your own hands- 
on experience of modern electronic assembly. The HART 
combination of innovative circuit techniques, sound en- 


gineering design and professional grade components is- 


your recipe for success in the quest for affordable ultimate 
audio fidelity. 

Telephone or write for your FREE LISTS giving full details 
of all our Kits, components and special offers. Featured this 
month is the: - 


AUDIO DESIGN 80 WATT POWER AMPLIFIER 


This fantastic John Linsley Hood designed amplifier is the 
flagship of our range, and the ideal powerhouse for your ul- 
timate hifi system. This kit is your .vay to get £K performance 
at bargain basement prices. Unii,ue design features such as 
fully FET stabilised power supplies give this amplifier World 
Class performance with startling clarity and transparency of 
sound, allied to the famous HART quality of components and 
ease of construction. 

Useful options are a st-:1e0 LED power meter and a versatile 
passive front end giving switched inputs, with ALPS preci- 
sion, low-noise volume and balance controls. 

Construction is very simple and enjoyable with all the difficult 
work done for you, even the wiring is pre-terminated, ready for 
instant’use! Complete details of the different versions are in 
our free lists. 

RLH10 Reprints of latest ‘Audio Design Amplifier 





ESS TNE ED Mester EEO REDE EY 2.70 
K1100CM HART Construction Manual with full parts 
ESS S08 a le SIN bak CT om RE ERR EAE EPP £5. 


Why not buy the reprints and construction manual to see 
how easy it is to build your own equipment the HART 

way. The FULL cost can be credited against your sub- 
sequent kit purchase. 
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QUALITY AUDIO KITS 


MONEY ROUTE TO ULTIMATE HI-FI 


LINSLEY HOOD ‘SHUNT FEEDBACK’ R.1.A.A. MOVING 
COIL & MOVING MAGNET PICKUP PREAMPLIFIER 





This new circuit by John Linsley Hood uses latest generation 
integrated circuits in the sonically preferred shunt feedback con- 
figuration to give an accurate and musical sound, with the ability 
to use Moving magnet and moving coil cartridges. 
The HART kit for this unit is exceptionally easy to build with 
all the specially selected components fitting directly on to the 
roller tinned fibreglass printed circuit board. Even the gold plated 
phono sockets mount directly on the board. 
Kit complete with fully machined case and a 1 metre length of 
miniature power supply cable is HART ref K1500. £69.23. 
ALPS PRECISION LOW-NOISE STEREO POTS. 







All in 2- “gang stere fo 


2-Gang 20K Log (Volume Control) MOTORISED... 
2-Gang 10K Special Blaance, MOTORISED, zero crosstalk 
and 's 10% centre IOSS ......:....:cccccesceceeeteeeeeteeeees £19.98 


24hr SALES LINE 
(0691) 652894 
Fax: (0691) 662864 





ALL PRICES INCLUDE VAT, 
AT 17.5% 














HIGH QUALITY REPLACEMENT CASSETTE HEADS 





Do your tapes lack treble? A worn head could be the problem. 
For top performance cassette recorder heads should be replaced 
every 1,500 hours. 
Fitting one of our high quality replacement heads could re- 
store performance to better than new! Standard inductances and 
mountings make fitting easy on nearly all machines (Sony are 
special, see below) and our TC1 Test Cassette helps you set the 
azimuth spot on. As we are the actual importers you get prime 
parts at lower prices, compare our prices with other suppliers and 
see! All our heads are suitable for use with any Dolby system and 
are normally available ex stock. We also stock a wide range of 
special heads for home construction and inuustrial users. 
HC15 Standard Quality Stereo R/P Head .............cccceeee £2.49 
HC66 High Quality Stereo R/P Head. Hard Permalloy 

construction with Hyperbolic Face for improved 

LONE 20 TROBE COMTACT ..5.0.....0:dhaceccsscscsecsesosessstcessensendeccsassess £7.98 
HS16 Sendust Alloy Stereo Head. High quality head 

with good frequency response and hyperbolic face 

for good tape to head Contact oo... cccccccsecceceseseceseeees £16.85 
HC60S SONY Special Stereo R/P head. This head has 

the unusual Sony mounting bracket and is 

suitable for mains powered domestic Hifi recorders ...£37.82 
HQ551 4-Track RECORD & Play Permalloy Head for 

auto-reverse car players or quadraphonic recording . £14.90 
Many other ai peer cassette Heads | in 5 BLIST. 

















easy. Just write or or telephone oh your requirements to sample 
end y and efficient HART service. Payment by cheque, cash or 
credit card. A telephoned order with your credit card number 
will get your order on its way to you THAT DAY. 


Please add part cost of carriage and insurance as follows: 
INLAND: Orders up to £20 - £1; Orders over £20 - £2.50; 
Express Courier, next working day - £9. 
OVERSEAS: Please see the ordering information 
with our lists. 
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Practical Technology 





The Facsimile Machine 
What Are The Fax? 











Kevin Jones looks at the technology that enables pictures to be sent down the phone. Now 
that the prices are falling, are they for everyone? 


he facsimile machine or fax 

looks as though it will soon 

replace the portable phone as 
“the latest gadget”. Prices are now 
falling to the point where machines 
can be purchased not only by 
businesses as standard office 
equipment but also by individuals 
for home use. 

The advantage of fax over 
telephone is not just the ability to 
send pictures to your friends. It also 
means that messages can be left 
when they are out and letters can be 
sent in the evenings at cheap rates 
to be read first thing next morning. 
In addition, an A4 page of text can 
be sent in under 30sec or so — try 
reading out a page of text at this 
speed. Yet another plus is that the 
machine can be used as a 
photocopier. The only real 
drawback at the moment is that not 
everyone has one. 

Until recently the problem of 
having a fax at home was the 
requirement for two telephone 
lines. Fortunately, the use of a 
fax /telephone/ answerphone or a 
switch box means that now, 
systems can be run on a single line. 
For anyone thinking of purchasing 
a fax and who doesn’t already have 
an answerphone, the combined 
option is the best. A machine which 
incorporates all of the latest 
telecommunications gear in one box 
such as the Amstrad FX9600AT, 
although not cheap, provides a neat 
solution. 


Voice Or Tone 


For anyone who already owns an 
answerphone, the switchbox is the 
way to go. This gadget that 
connects directly to the telephone 
line and provides two outputs, one 
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sung SF1000 personal fax. 


for the telephone/answerphone 
and one for the fax. When a call is 
received, the box answers the 
phone and sends out its own 
ringing tone while it attempts to 
work out whether the call is from a 
person or a fax. When they dial up 
a number, fax machines send out 
tones for the answering machine to 
lock onto. The switch box, on 
hearing these flicks the call through 
to the fax machine which answers 
the call and receives the fax. If no 
tones are heard then the call is 
switched through to the telephone 
or answerphone. Most of the time 
this works very well, but, 
unfortunately, some foreign 
telephone voice calls seem to put 
tones on the line which the switch 
box mistakes for fax tones. In this 
case, the handset on the fax (if it has 
one) can be used to receive the 
voice call or the switch box can be 
manually made to operate with the 
phone. Of course, this is of no use 
to an answerphone. 





The opposite problem also 
occurs occasionally and a series of 
bleeps can be heard on picking up 
the phone or on the answerphone. 
The reason for the switch box 
misunderstanding the signals is not 
clear though it doesn’t happen very 
often. 

Having both fax and 
answerphone in one box is not the 


Samsung 


Speed: 96 
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All fax machines use roughly the same 
hardware and transmission/reception 
methods. The CCITT standards for 
sending fax data down a telephone line 
are G2 and G3. The difference between 
the two is one of speed and reliability. 
G3 runs faster than G2 but G2 is more 
reliable. For noisy telephone lines, G2 is 
the route to take, however, complaining 
to BT about line noise is also a 
possibility. Most modern machines 
support both standards and have 
modems that operate from 9600 bits 
per second (bps) downwards - a 
fallback technique uses the lower 
speeds if data is being lost diring 
transmission. 








AT personal fax and answering machine. 


ried BP TEE pe 
Amstrad FX9600AT Personal Fax and | 
answering machine 
Fax 
Compatibility: CCITT group 3 
Speed: 9600/7200/4800/2400bps 
Resolution: 3.85 lines per mm 
(normal) and 7.7 lines per mm (fine) — 
Scanning method: CCD image sensor | 
Grey scale: 16 levels with two styles 
Printer output: thermal 
Document size: 216mm 
Paper roll length: 30m 
Automatic paper cutter 
10 page document feeder 
Power: 220-240VAC 
Dimensions: 380x340x128 (WDH) 
Weight: 6.75kg 
Answering machine 
Outgoing message: 16s max 
Incoming messages: stored on C30 
micro-cassette 
Automatic Fax/phone switching 



















When an image is being sent, it is 
slowly fed through the machine and 
scanned by a long strip CCD sensor. In 
normal or fine modes, the data is in the 
form of ons and offs defining where the 
black or dark areas of the image are. 
This data is then coded up, usually 
using a variable length code where the 
more frequent numbers use shorter 
word lengths and hence transmit more 
quickly. A consequence of this is that 
more complex areas of the image tend 
to be sent more slowly - this is 
noticeable when a fax machine gets 
past the white space and onto the text. 

As well as transmitting and 
receiving images as normal or fine 


perfect solution either. On receiving 
a call, the machine plays its voice 
message. If, when this has finished, 
some tones are heard, the system 
enters fax mode. Otherwise, a voice 
message is taken. Unfortunately, 
when sending a fax, hearing a voice 
at the other end of the line instead 
of the expected bleeps usually 
means a wrong number. In the case 
of an “intelligent” fax/answer- 
phone, it’s just a matter of waiting 
out the voice message before 
sending the fax —- as long as you 
know. 


Simple Or Sophisticated 


There are a wide selection of fax 
machines available. The bottom end 
of the range is represented by the 
Samsung SF1000 personal fax. This 
operates with the normal G3 or G2 
standards and is able to send and 









Practical Technology 


resolution, a photographic option 
converts the brightness of a pixel into a 
value from 0 to 15, known as a grey 
scale. This allows much better 
resolution of photographic images at 
the expense of a decrease in speed. 

At the receiving end, the fax will 
have set itself up to the correct speed 
and resolution when first contacted. The 
ensuing information will then be 
decoded and printed out onto heat 
sensitive paper. This normally comes 
on a single roll and on some machines 
is Cut to size at the end of each 
transmitted sheet and on others simply 
left for the user to tear off. 


receive, standard, fine’ or 
photographic (grey scale) images. It 
has its own telephone handset with 
10 memories for regularly used 
numbers plus a manual redial. On 
the minus side, it is only able to 
take one sheet of paper at a time 
though multiple sheets can be 
transmitted if they are fed in by 
hand. There is also no paper cutter 
so the received sheets must be torn 
of at the end of a message. 

The other big problem is 
encountered when setting it up. To 
Save money there is no message 
display screen. This means that 
optiona such as identification codes 
printed on the message, whether to 
default to G2, how many rings 
should occur before answering and 
so on, must all be set up by pressing 
the start and stop buttons in a 
defined sequence. The results can 
then be checked by printing them 
out. 

At the other end of the market is 
the Amstrad FX9600AT which 
incorporates an answering machine, 
auto redial, 20 memories, built in 
parallel interface allowing 
connection to a computer which can 
then send faxes and use the thermal 
printer for output. This is a more 
complex machine with a large 
number of facilities. The provision 
of a coimputer interface will appeal 
to users with PCs since text can be 
sent directly from a wordprocessed 
document directly to someone elses 
fax, saving both time and paper. 

The fax machine appears to have 
reached its peak technologically. All 
that remains is for the price to fall a 
little more and most people will 
wonder how they managed without 
it. a 
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Software Review 








Pulses 


Counting The 


Pulsar is Number 1 Systems’ latest piece of computer aided design software aimed at 
making logic circuit design and testing easier. Kenn Garroch checks it over. 


n the bad old days, designing 
[= building digital electronic 

circuits was a complicated affair 
that required an in depth 
knowledge of techniques such as 
state machines and transition 
tables. 

After designing a circuit and 
“proving” that it works on paper, 
the only way to make sure it works 
is to solder some silicon. An 
alternative, just released for the 
IBM PC, is Pulsar. This digital logic 
simulator allows a circuit t. be 
checked out to the stage where 
should work in reality. Digita, 
circuits can be put through their 
paces with all inputs and outputs 
being available for scrutiny. A 
knowledge of digital systems is still 
necessary although Pulsar could be 
used in conjunction with some 
textbooks to learn all about the 
subject. 


Running Under A GUI 


Pulsar comes on both 3.5in and 
5.25in disks. Installation is 


Da 


Db 


CKa 


CKb 


Ra Sa 


Rb Sb 


Fig. 1. A grey code generator. 


straightforward and from inserting 
the floppy to getting the thing 
running takes only five minutes or 
so. A PCXT/AT with at least 512kb 
of RAM, a hard disk and either an 
EGA or VGA graphics card is the 
minimum system needed to run 
Pulsar. A mouse is also a pretty 
handy accessory to have available 
although it is possible to use the 
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Fig. 2. An analysis of the gray code generator. 
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software via the cursor keys. 

The whole package operates 
through a GUI (Graphical User 
Interface) complete with pull down 
menus and button clicking. In 
general these menus are easy to 
navigate and each has a help 
section at the bottom. 
Unfortunately, the help comments 
usually run to repeating what is 
already obvious and a more in- 
depth help system would have been 
a good idea. The manual is of some 
use in this area but it doesn’t really 
have a reference section so trolling 
through it from end to end is 
usually the only way to find out 
about something. 


Gray Code Simulation 


Circuits are set up in Pulsar by 
taking predefined components or 
modules and assigning their inputs 
and outputs to each other. To do 
this properly it is necessary to draw 
up a design with a pencil and paper 


ENABLELOW — 


before even going near the editor — 
a fully graphical schematic editor 
would have made life a great deal 
easier. Users of Easy PC will find 
that they can output netlists directly 
into the system making the 
operation a lot easier. Others will 
have to suffer and do it by hand. 


Defining a generator. 


The program has four main 
sections, the analyser, circuit 
create/modify, a generator definer 
and the component/module library 
manager. 

As an example, to set up the 
gray code circuit shown in Fig. 1, 
each of the nodes of the circuit is 
given a name and each component 
is given the corresponding node 
names at its connections. A 
component not shown in the 
diagram is the PSU or power 
supply. This provides two outputs, 
one is assigned to “1” and one to 
“Q”. These can then be used in the 
rest of the circuit to tie inputs high 
and low as necessary. 

Having completed the 
definition, the next step is to load 
up the circuit into the analyser. 
However, before starting any 
analysis a couple of external 
generator inputs need to be 
defined. The “clock” input is taken 
straight from a standard 1kHz 





60.000 a 





especially for the the test. 

The generator definer allows 
almost any input signal to be set up 
by specifying the high, low and 
time for each step. The reset signal 
is simply a short high level 
followed by a 10 second low, long 
enough to prove the circuit. 


Building Black Boxes 


Back in the analyser, the generators 
are attached and the simulation run 
producing the outputs shown in 
Fig. 2. Outputs Q1 and Q0 give the 
gray code as shown in the truth 
table. 

The main requirement for 
designing a circuit is to put it down 
on paper and name the nodes and 
components. The libraries cover 
virtually all the standard CMOS 
4000 range, the 74LS range and a set 
of system components. Simply 
entering the name gets the 
component from the library 
complete with connection 
definitions. A drawback with the 
system is that there is no facility to 





get a great deal of use from it. 





CAD Software 


browse the libraries to see what is 
available — in graphical form 
preferably. 

Once a circuit is proven it can be 
set up as a module which is, in 
effect, a black box with defined 
inputs and outputs. Modules are 
held in libraries and can be used in 
future circuits. This idea allows 
sections of a circuit to be designed 
and checked out and then 
connected together to form more 
complex systems. 

When the simulation has been 
run all of the relevant waveforms 
are displayed on the screen. These 
can be shifted up and down the 
screen and grouped to make them 
easier to read. The controls allow 
zooming in on the display and 
panning. 


The Package 


The manual supplied with the 
software could be better. It takes 
the user on a “grand tour” of the 
software. This is quite long as there 
is an awful lot to. see. 
Unfortunately, there is very little in 
the way of reference material. The 
index is reasonable and the 
appendices show all of the 
components held in the libraries. 
Pulsar is a pretty sophisticated 
piece of software. It can cope with 
complex circuits and although it 
looks complicated at first sight, it is 
not hard to get to know and use. 
Anyone who wants to do a lot of 
digital design or who is interested 
in learning a lot about digital 
circuits might be interested. 
However, at £195 it may be priced 
beyond anyone who is not going to 











signal provided with the system 


Se eee 
and the “reset” input defined atime 
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Defining a circuit. 
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POWER AMPLIFIER MODULES-TURNTABLES-DIMMERS- 


LOUDSPEAKERS-19 INCH STEREO RACK AMPLIFIERS 


eek OA aed it ames eLelm—tey © Supplied ready built and tested. 
OMP POWER AMPLIFIER MODULES Now enjoy a world-wide reputation for quality. reliability and 
performance at a realistic price Four models available to suit the needs of the professional and hobby market. 1 e . Industry. 
Leisure. Instrumental and Hi-Fi etc When comparing prices. NOTE all models include Toroidal power supply. Integral heat sink. 
Glass fibre P C B.. and Drive circuits to power compatible Vu meter Open and short circuit proof 


THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS 


OMP100 Mk 11 Bi-Polar Output power 110 watts 
R.M.S. into 4 ohms, Frequency Response 15Hz - 
30KHz —3dB, T.H.D. 0.01%, S.N.R. —118dB, Sens. for 
Max. output 500mV at 10K, Size 355 x 115x65mm. 
PRICE £33.99 + £3.00 P&P. 


NEW SERIES Ii MOS-FET MODULES 























tw MANUAL ARM %& STEEL CHASSIS #& ELECTRONIC SPEED CON- 
TROL 33 & 45 w& VARI PITCH CONTROL #& HIGH TORQUE SERVO 
DRIVEN DC MOTOR ®& TRANSIT SCREWS 12° DIE CAST PLATTER & 
NEON STROBE *% CALIBRATED BAL WEIGHT #% REMOVABLE HEAD 
SHELL ® CARTRIDGE FIXINGS # CUE LEVER # POWER 220 240V 
5060Hz ® 390*305mm ww SUPPLIED WITH MOUNTING CUT-OUT 


TEMPLATE 
PRICE £59.99 + £3.50 P&P. 
































STANTON AL500 GOLDRING G850 
PRICE £16.99 + 50p P&P PRICE £6.99 + 50p P&P 











into 4 ohms, Frequency Bbapoise 1Hz - 100KHz 
-3dB, Damping Factor, >300, Slew Rate 45V uS, 
T.H.D. Typical 0.002%, Input Sensitivity 500mV, S:N.R. 
-125dB. Size 300 x 123 x 60mm. 

PRICE £39.99 + £3.00 P&P. 














OMP/MF200 Mos-Fet Output power 200 watts R.M.S. 
into 4 ohms, Frequency Response 1Hz - 100KHz 
-3dB, Damping Factor >300, Slew Rate 50V uS, 
T.H.D. Typical 0.001%, Input Sensitivity 500mV, S.N.R. 
-—130dB. Size 300 x 155 x 100mm. 

PRICE £62.99 + £3.50 P&P. 
















NEW MXF SERIES OF POWER AMPLIFIERS 
THREE MODELS:— MXF200 (100w + 100w) 
MXF400 (200w + 200w) MXF600 (300w + 300w) 


All power ratings R.M‘S. into 4 ohms. 


FEATURES: * Independent power supplies with two Toroidal Transformers * Twin L.E.D. Vu meters * Rotary 
indended level controls * Illuminated on off switch * XLR connectors * Standard 775mV inputs * Open and short 
circult proof * Latest Mos-Fets for stress free power delivery into virtually any load * High slew rate * Very low 
distortion * Aluminium cases * MXF600 Fan Cooled with D.C. Loudspeaker and Thermal Protection 


USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC. 
SIZES:— MXF 200 W19" x H3¥" (2U) x D11" 
MXF 400 W19" x H5%" (3U) x D12” 

MXF 600 W19"x H5%" (3U) x D13’ 

MXF200 £171.35 

PRICES: MXF400 £228.85 

MXF600 £322.00 

SECURICOR DELIVERY £12.00 EACH 


OMP LINNET LOUDSPEAKERS OMP SLIDE C DIMMER 
1K WATT & 2.5K WATT 























; OMP/MF300 Mos-Fet Output power 300 watts R.M.S. 
into 4 ohms, Frequency Response 1Hz - 100KHz 
-3dB, Damping Factor >300, Slew Rate 60V uS, 
T.H.D. Typical 0.0008%, Input Sensitivity 500mV, 
S.N.R. -130dB. Size 330 x 175 x 100mm. 

PRICE £79.99 + £4.50 P&P. 




























NOTE:— MOS-FET MODULES ARE AVAILABLE IN TWO VERSIONS. STANDARD - INPUT SENS. 500mV BAND WIDTH 100KHz 
PEC (PROFESSIONAL EQUIPMENT COMPATABLE — INPUT SENS. 775mV. BAND WIDTH SOKHz_ ORDER STANDARD OR PEC 











Vu METER Compatible with our four amplifiers detailed above. A very accurate visual 
display employing 11 L.E.D. diodes (7 green. 4 red) plus an additional on off indicator 
Sophisticated logic control circuits for very fast rise and decay times. Tough moulded plastic 
> case, with tinted acrylic front. Size 84 x 27 x 45mm. 

- PRICE £8.50 + 50p P&P. 














esl Sak 


tw, LARGE SELECTION OF SPECIALIST LOUDSPEAKERS 

4 AVAILABLE, INCLUDING CABINET FITTINGS, SPEAKER 
' GRILLES, CROSS-OVERS AND HIGH POWER, HIGH FRE- 
QUENCY BULLETS AND HORNS, LARGE S.A.E. (30p 
STAMPED) FOR COMPLETE LIST. 


McKENZIE:— INSTRUMENTS, P.A., DISCO, ETC. 


ALL McKENZIE UNITS 8 OHMS IMPEDENCE 

8” 100 WATT C8100GPM GEN. PURPOSE, LEAD GUITAR, EXCELLENT MID., DISCO 

RES. FREQ, 80Hz FREQ, RESP, TO 14KHz. SENS. 990B. PRICE £28.59 + £2.00 P&P. 
10” 100 WATT C10100GP GUITAR, VOICE, ORGAN, KEYBOARD, DISCO, EXCELLENJ MID 






















THE VERY BEST IN QUALITY AND VALUE 




















MADE ESPECIALLY TO SUIT 
TODAYS NEED FOR’ COM- 
PACTNESS WITH HIGH OUTPUT 
SOUND LEVELS. FINISHED IN 
HARDWEARING BLACK VYNIDE 
WITH PROTECTIVE CORNERS. 
GRILLE AND CARRYING HANDLE. 
INCORPORATES 12” DRIVER PLUS 
HIGH FREQ HORN FOR FULL 
FREQ RANGE 45Hz-20KHz BOTH 













PANEL CABINFT CUT-OUTS ADVANCED 
FEATURES INCLUDE :— 


* 
















* FULL 65mm SLIDE 
TRAVEI 
* NFON 
MONITOR INDICATOR 






































































RES, FREQ, 70Hz. FREQ, RESP, TO 6KHz. SENS, 100dB PRICE £34.70 + £2.50 P&P. MODELS 8 OHM. SIZE H18" +» W15 * FLASH OVFRRIDF 
10” 200 WATT C10200GP GUITAR, KEYBOARD, DISCO, EXCELLENT HIGH POWER MID » D12 BUTTON 

RES, FREQ, 45Hz FREQ, RESP, TO 7KHz. SENS, 103aB. . PRICE £47.48 + £2.50 P&P. * HIGH & LOW LFVFI 
12” 100 WATT C12100GP HIGH POWER GEN, PURPOSE, LEAD GUITAR, DISCO CHOICE OF TWO MODELS PRESFTS 

RES, FREQ, 45Hz. FREQ, RESP, TO 7KHz. SENS, 98<aB. . PRICE £36.66 + £3.50 P&P. * FULLY SUPPRESSED 
12” 100 WATT C12100TC TWIN CONE) HIGH POWER WIDE RESPONSE, P.A., VOICE, DISCO POWER RATINGS QUOTED IN WATTS RMS FOR EACH CABINET ~ TO BS 800 

RES, FREQ, 45Hz. FREQ. RESP, TO 14KHz ante 100dB slat PRICE £37.63 + £3.50 P&P. SIZES: — 

12” 200 WATT C12200B HIGH POWER BASS, KEYBOARDS, DI! A uy IKW H128 - W40 - DS5mm 
RES, FREQ, 40Hz. FREQ, RESP. TO 7KHz SENS, 100dB PRICE £64.17 + £3.50 P&P. icceoel eax stl 100dB) PRICE £159.99 PER PAIR 2 SKW H128 - W76 «079mm 
12” 300 WATT C12300GP HIGH POWER BéSS LEAD GUITAR. arlene ese0- ETC sciew OMP 12-200 (200W 102dB) PRICE £209.99 PER PAIR Sener ea ear ee 
RES, FREQ, 45Hz. FREQ, RESP, TO 5KHz. SENS, 100dB PRI 5.79 + £3.5 ‘ > a 

15” 100 WATT C15100BS BASS GUITAR, LOW FREQUENCY, PA. DISCO 4 sa SECURICOR DEL.:— £12.00 PER PAIR aoe tenes ES0o9. + BOP PEP 
RES, FREQ, 40Hz FREQ. RESP, TO5KHz. SENS, 98dB PRICE £53.70 + £4.00 ‘ 

15” 200 WATT C15200BS VERY HIGH POWER BASS PIEZO ELECTRIC TWEETERS-MOTOROLA 

RES, FREQ, 40Hz. FREQ, RESP, TO 4KHz. SENS, 99dB PRICE £73.26 + £4.00 P&P. PIEZO ELECTRIC TWEETERS — MOTOROLA 

15" 250 WATT C15250BS VERY HIGH POWER BASS Join the Piezo revolution. The low dynamic mass (no voice coil) of a Piezo tweeter produces an improved transient 
RES. FREQ. 40Hz_FREQ RESP. TO 4KHz. SENS, 990B PRICE £80.53 + £4.50 P&P. response with a lower distortion level than ordinary dynamic tweeters. As a crossover is not required these units can 
Be ee ee ee te wee er be added to existing speaker systems of up to 100 watts (more i 2 putin series) FREE EXPLANATORY LEAFLETS 
RES, FREQ, 40Hz FREQ, RESP, TO 4KHz. SENS. 102dB PRICE £94.12 + £4.50 P&P. SUPPLIED WITH EACH TWEETER. 

18” 400 WATT C18404BS EXTREMELY HIGH POWER, LOW FREQUENCY BASS ‘TYPE ‘A’ (KSN2036A) 3” round with protective wire 





EARBENDERS:— HI-FI, STUDIO, IN-CAR, ETC. 


ALL EARBENDER UNITS 8 OHMS EXCEPT EB8-50 AND EB10-50 DUAL 4 AND 8 OHM. 
BASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED FOAM SURROUND 
8" 50 WATT EB8-50 DUAL IMPEDENCE, TAPPED 4 2 OHM BASS. HI-FI, IN-CAR 





speakers. Price £4.90 each + 50p P&P 
—}¥ |? TYPE ‘B’ (KSN1005a) 3'>" super horn. For general 
purpose speakers, disco and P.A. systems etc. Price 
TYPE £5.00 each + 50p P&P. 
C TYPE ‘C’ (KSN6016A) 2” x 5” wide dispersion horn. For 





RES, FREQ, 40Hz. FREQ, RESP, TO 7KHz. SENS. 97dB PRI : ee SN, 

u = erred 0-50 DUAL IMPEDENCE. TAPPED 4 8 OHM BASS, HI-FI, NCAR ar hres a i ah ee ee i and quality discos etc. Price £6.99 
10° 100 WATT EB10-100 BASS, HI-FI STUDIO Pee Sr eae oe pice eee Mee ee 
RES, FREQ, 35Hz FREQ, RESP, TO3KHz SENS. 96dB. PRICE £27.50 + £3.50 P&P. TYPE ryPe Upper frequency response retained extending down to 
12” 60 WATT EB12-60 BASS. HI-FI, STUDIO mid range (2KHz). Suitable for high quality Hi-fi systems 
RES. FREQ, 28Hz. FREQ, RESP, TO3KHz. SENS, 92dB PRICE £21.00 + £3.00 P&P. and quality discos. Price £9.99 each + SOp P&P. 

12” 100 WATT EB12-100 BASS, STUDIO. HI-FI, EXCELLENT DISCO TYPE ‘E’ (KSN1038A) 3°.” horn tweeter with attractive 
RES. FREQ, 26Hz. FREQ. RESP. TO3KHz. SENS, 93cB. .PRICE £32.00 + £3.50 P&P. silver finish trim. Suitable for Hi-fi monitor systems etc 







FULL RANGE TWIN CONE, HIGH COMPLIANCE, ROLLED SURROUND 
5%" 60 WATT EBS-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC. 


Price £5.99 each + 50p P&P. 
LEVEL CONTROL Combines on a recessed mounting 











RES, FREQ. 63Hz. FREQ. RESP. TO 20KHz SENS. 92dB. PRICE £9.99 + £1.50 P&P. i 
612" 60 WATT EB6-60TC (TWIN CONE) HI-FI. MULTI-ARRAY DISCO ETC ce Lserm Pieecaesccneae 
RES, FREQ, 38Hz FREQ. RESP. TO 20KHz SENS. 94dB “PRICE £10.99 + £1.50 P&P. | | 

8" 60 WATT EB8-6OTC (TWIN CONE) HI-FI, MULTI ARRAY DISCO ETC 

RES. FREQ. 40Hz FREQ. RESP. TO 18KHz. SENS. 89d PRICE £12.99 + £1.50 P&P. STEREO DISCO MIXER 








10” 60 WATT EB10-60TC (TWIN CONE) HI-FI, MULTI- ARRAY DISCO ETC 
RES. FREQ, 35Hz. FREQ, RESP, TO 12KHz. SENS, 86dB .. .PRICE £16.49 + £2.00 P&P. 


TRANSMITTER HOBBY KITS 


PROVEN TRANSMITTER DESIGNS INCLUDING GLASS FIBRE 
PRINTED CIRCUIT BOARD AND HIGH QUALITY COMPONENTS 
COMPLETE WITH CIRCUIT AND INSTRUCTIONS AN 






STEREO DISCO MIXER with 2 x 5bandL &R 
graphic equalisers and twin 10 segment L.E.D. 
Vu Meters. Many outstanding features 5 Inputs 
with individual faders providing a useful com- 
bination of the following:— 

3 Turntables (Mag). 3 Mics. 4 Line including CD 
plus Mic with talk over switch Headphone Moni- 
tor. Pan Pot L. & R. Master Output controls. 
Output 775mV. Size 360 x 280 x 90mm. Supply 
220-240v. ‘ 


















































3W FM TRANSMITTER 80-108MHz. VARICAP CONTROLLED PROFESSIONAL PER- 
FORMANCE. RANGE UP TO 3 MILES. SIZE 38 « 123mm. SUPPLY 12V ‘ 0.5AMP 





PRICE £14.49 + £1.00 P&P 3 watt FM Price £134.99 -— £4.00 P&P 
FM MICRO TRANSMITTER (BUG) 100-108MHz VARICAP TUNED COMPLETE WITH Transmitter 
VERY SENS FET MIC. RANGE 100-300m. SIZE 56 « 46mm. SUPPLY 9V BATT. PRICE 







£8.62 + £1.00 P&P 






B. K. ELECTRONICS ocp: 


tee eet mene" ] UNIT 5, COMET WAY, SOUTHEND-ON-SEA, ESSEX. SS2 6TR 
-_s VISA ACCESS ACCEPTED BY POST. PHONE OR FAX ~ | TEL: 0702-527572 FAX: 0702-420243 
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Measuring Up 
Digital Multi-Meters 


The number of DMMs available is on the increase. They now offer larger displays, more 
functions and lower prices than ever before. Jason Sumner examines a selection of seven. 


t seems that the days of the 
[erates multi-meter are just 

about over. The DMM (Digital 
Multi-Meter) has now come to the 
fore offering more facilities at a 
lower cost and in a more robust and 
compact case. 

The three main functions 
supported by DMMs are Amps, 
Volts and Ohms (2) measuring 
current, voltage and resistance. 
Other options becoming common 
are diode and continuity test, with 
the latter usually providing eyes- 
free operation by means of a 
sounder. 

In general, all the meter displays 
are the same (see right). The main 
section is the 3 (plus a fraction) 
digits used for the main readout. 
The fraction is usually half a digit in 
the form of a 1 giving a maximum 
count of 1999. Some meters offer 


his meter is unusual for a 
| hand held DMM in that its 
on/off switch is separate 
from the range selection dial. The 
only drawback with this is that it is 
possible to turn the meter on while 
it is on an unsuitable scale — for 
example, when connected up to 
measure volts and switching on 
with the ohms range selected. 
Other features include a 
memory which remembers the last 
two digits of the current reading. 
These are then subtracted from the 
next reading to allow measuement 
of voltage or current deviation. The 
hold button keeps the display static 
until released and DC/AC/Q/Lo 
switch allows measurement of AC 
or DC voltage and current or low 
and high resistance. 
The only real problem with the 
DMM735 is that due to the 































three quarters of a digit in the form 
of a 3 allowing counts up to 3999. 
All types normally allow two to 
three decimal places of accuracy if 
the correct range is selected. 

Some instruments offer a semi- 
analogue display in the form of a 
bar graph across the bottom of the 
readout. Other indications may be 















Low battery indicator 










Negative , 





Suplementry polarity 
indication 






colouring of the case (shades of 
brown) it could easily get lost when 
put down. 


Specifications 
735 DMM | 
3.5 digits, 1999 count 
Auto/manual range selection 
Overrange indication 
sampling 2Hz 

Low battery indicator 

Battery type 9V | 

Size 148x60x23mm (LWH) 
Wight 180g 

Comes with battery, test leads, 
crocadile clips and manual 
Price £49.95 (£58.69 in VAT) 















0-1000VDC Auto 

0 — 750VAC Auto 

0- 10ADC Auto 

0 — 10AAC Auto 

0 -2MQ Auto 

Global Specialities, Rackery Lane,Llay 
Wrexham,Clwyd,LL12 OPB 


3.75 digit display 


Analogue display 


Product Review 


the units, the current function, the 
polarity of the signal and whether 
the battery is due to be replaced. 

Since many DMMs offer pretty 
much the same basic facilities, any 
additional options should be taken 
into account when selecting 
between different makes and 
models. 
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Seven DMMs 


Te first striking thing about 
the TM357 is that the on/off 
switch is very small. It is also 
seperate from the function selector 
dial and so sufferes from the same 
problem as the DMM 735. The 
display is rather basic and only 
shows the reading and low battery 
warning. All ranging must be 
performed by the user and there is 
no indication of the scale of the 
display - it is difficult to tell 
between kQ or and Q for example. 
The overrange indication is a static 1 
on the display; making it flash 
would have made operation easier. 
Leaving the meter on just seems 
to drain the battery as there is no 
auto-shut off. On the plus side, the 
instrument is relatively cheap and 
has a built in prop-up stand on the 







DIGITAL MULTIMETER 
SK-6511 






ffering a _ large 
display (75x30mm) 
the TM3487B also 


has a few functions not 
normally found on a 
DMM. The most obvious 
is that it is able to measure 
frequencies. It also has a 
horizontal bar graph 
display which gives a 
semi-analogue average | 
display of the reading. The | 
relative option allows |. 
signals to be compared L< 
and the max/min the 
instantaneous maximum and 
minimum peak values. All ranging 
is done automatically with the units 
shown on the display. 

On the minus side, when the 
display is viewed at shallow angles, 
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Specifications 
TM357 

Display 3.5 digits 1999 count 
Manual range selection 

Overrange indication 

Sampling rate 2.5Hz 

Low battery indicator 

Battery type PP3 9V 

size 150x80x30mm (LWH) 
Weight 240g 

Continuity and diode check 
Comes with test leads and manual 
Price £39 (£45.83 inc VAT) 


0 — 1000VDC 5 ranges 
0 — 750VAC 5 ranges 
0 - 10ADC 6 ranges 
0 - 10AAC 6 ranges 
0-20MQ 6 ranges 


Thurlby Thandar, 2 Glebe Road, 
Huntingdon, Cambs, PE18 7DX 





Specifications 
SK6511 

Display 3.5 digits, 1999 count 

Auto range selection 

Overrange indication 

Sampling rate 2Hz 

Low battery indicator 

Battery type two 1.5V LR-44 

Size 108x54x8mm (LWH) 

Weight 60g 

Features continuity and diode check 
Comes with batteries, manual, test 
leads and carry case 

Price £19.95 (23.44 inc VAT) 

0 — 500VAC Auto 

0 — 500VAC Auto 

0 -20MQ Auto 

Global Specialitie 

Rackery Lane,Llay 

Wrexham,Cilwyd, LL12 OPB 



























saat 


“| Weight 250g 
~| Features continuity sounder, diode 
check and frequency counter 


 -_. . Comes with test leads, battery and 


various elements of the display 
appear to be activate when they are 
off and there is no auto-shut down 
to save the battery. The manual is 
not particularly informative and the 
prop-up stand seemed particularly 
flimsy. 


‘| Display 3.75 digits 1999 count 
| Auto/manual range selection 









































bviously designed to be 
(ese around in the pocket 
this meter is about as simple 

as they come. One control dial 
selects the function with any 
ranging taken care of automatically. 
No current measurement is 
supported and the probes are quite 
small, especially for those of us with 
banana fingers. The batteries are 
similar to those used in cameras and 
getting them in and out requires a 
very small screwdriver and some 
fiddling. However, they have an 
operational life of approximately 70 
hours continuous use so they won't 
need to be changed too often. On 
the other hand, since there isn't an 
automatic switch off the batteries 
will eventually go flat if the meter is 





Specifications 


Thurlby Thandar 3487B 











| Overrange indication 

| Sampling rate 20Hz 

Low battery indicator 
Battery type 9V PP3 

Size 162x80x30mm (LWH) 



















crocodile clips 
Price £89 (104.58 inc VAT) 









Q0-1000VDC Auto 
0 -— 750VAC Auto 
0- 10ADC Auto 
0 -— 10AAC Auto 
0-40MQ Auto 






45 -— 40kHz Auto 















Bruel & Kjaer Sound Level Meter 
2206- 1/2" mic. 

with carrying case £160 each 

other B&K equipment available 


Marconi TF2358/2357 Level Osc/Meter 20MHz Z 
HP 8620C Sweeper Main Frame 10—1300MHZ............cccocccseseee 
HP Spectrum Analyser System with 8554 & IF Plug-in, 
PMN SIN thas clin Syicsctctuaccect cotton ahredoinudesneicoeciel £3250 
HP Spectrum Analyser System with 8554 & IF Plug-in, 
SI 1 AE ccs cscssstsncicuosnosscsonnsSescetgnuovicbnsbendosoneendc 





We have the widest choice of used 
oscilloscopes in the country 


Tektronix 2445 Four Trace 150MHz Dual TB ............ccccccocseene 
Tektronix 485 Dual Trace S50MHZ.............sccccsscsssssssessesnssssessee 
Tektronix 2225 Dual Trace SOMHz Delay Sweep .........ccsssccssssee 
Tektronix 2215 Dual Trace 60MHz Delay Sweep .........cc.sscocsseeee 
Tektronix 475 Dual Trace 200MHz Delay Sweep... 
Tektronix 465 Dual Trace 100MHz Delay Sweep ..........:scccsessue 
Schlumberger-Enertec 5218 Three Trace 200MHz Delay 
NE Sc sasst tates tea nets es hedeavesiais Nua cstdiiecteaatscge. 



































HP Spectrum Analyser 182 with 8558 0.1—1500MH2z......from £2250 
Demitron TA120 with VPS Vibrattr..........ccccccsssesssssscecesssees £1300 
Uninterruptable PSU. UnUSEd ............ccccccssssecccssseeceees from £250 
Tektronix Waveformer Monitor type 528 .........sssssssssssseee £300 
Racal Instrumentation Recorders store 4D and Store 7D 





















Philips PM3217 Dual Trace 50MHz Delay Sweep ..........c.ccoces0 £400 
Hitachi V650F Dual Trace 6OMKz Delay Sweep ..........ccccssceeene £450 
Hitachi V352F Dual Trace 35MHz 
Hitachi V212 Dual Trace 20MHZ .......csccccscssssssssssessssessssesnseeesee 
Leader 1020 Dual Trace 2OMHZ..........c.csccsscssssssssssssssssssssssenseeeee 
Trid CS1022 Dual Trace 20MHZ.........ccccscccssssescsssseee 

Gould 0SI100 Dual Trace 10MHz TV Trig 
Gould 0S300 20MHz Dual Trace 2mV/cm. Small, lightweight 
Far better than some of the New Rubbish available! 
Scopex 14015 Dual Trace 15MHZ.........csccscssssssssssssesesseesssseeses £150 
Gould 1421 Digital Storage Dual Trace 20MHZ............ccecsscoeene £650 
Gould 1425 Digital Storage Dual Trace 20MHZ.........cc:ccccseseeene £650 
Tektronix 434 Dual Trace 25MHz Tube Storage ............cscssoen 


THIS IS JUST A SAMPLE — MANY OTHERS AVAILABLE 






















Thurlby PSU PL320MD 30V 2A Quad Mod Digital.......... 
Thom Bench PSU 0-40V 0-30V Metered .......cccccscsssseeee: £300 
Famell PSU H30/100 O-30V.0-100A ......ccccccssssceccsssscesssese £750 
Gould K40 Logic Analyser 32 Channel ..........cccccssssesssssseses £500 
Telequipment CT71 Curve TRACE? .......ccscccssssssessssssssseesen £250 
Marconi TF2700 Universal LCR Bridge, Battery.......from £125 
Marconi TF2337A Automatic Distortion Meter 400Hz/1Khz 


























Marconi MOD Meters TF2300, TF2300B, TF2203.from £100 
Racal 3915 Freq Counter 10-320MHz Crystal Oven........£150 
Mannesman Tally Pixy 3 XY Plotter, RS232 
Cub Colour Monitor 14" RGB/TTL .u.....ccssssssssssssssssssssssssecesee 









Racal/Dana Wideband Level Meter 5002...0.....-ccccscccccccccsesssssssee: £1000 
Racal/Dana Synthesized Sig Gen 10KH2—104MHZ.......-.-ccccoscecee £750 
Racal/Dana (AIM) LCR Databridge 9341 
















Feedback SFG606 Sweep Fun Gen. Sine/Sa/Tri 










Wayne Kerr LCR Met@t 4210 ...nnnnnnnninnnnnnnnn SL al 5 Sa ct eer OR eee inh client £140 
Wayne Kerr Automatic Component Bridge B60S5 ..........sesssssssesee £450 | Feedback FG600 Fun Gen. Sine/Sq/Tri 0.01Hz—100KHz£55 
Wayne Kerr Universal RF Bridge B602 Avo Valve Charcteristic Meter MKIV.......ssssssennsensen £70 
Wayne Kerr Component Tester B424.......cccccccccssscssscsccsssssescosssssseses 






Marconi TF2008 AM/FM 10KHz-310MHz Sig Gen 
Marconi TF2015 AM/FM 10-520Mkz Sig Gen with TF2171 .......£400 
Marconi TF2015 without Synchroniser 1F2171 .........csccccccsssssosee £250 
Marconi TF2016 AM/FM 10KHz-120MHz Sig Gen with TF2173 £350 
Marconi TF2016 without Synchroniser TF2173 .....ccccccccccccssssssesee 


Solartron 7045 Multimeter 4.5 Digit 30 Ranges, Auto/Man£95 
Large range of BENCH POWER SUPPLIES available 






















Used Equipment -- With 30 days guarantee. Manuals supplied if possible. 
This is a VERY SMALL SAMPLE OF STOCK, SAE or Telephone for lists. Please check availability 


before ordering. Carraige on all units £16. VAT to be added to Total of Goods and Carriage. 
STEWART OF READING 


110 WYKEHAM ROAD, READING, BERKSHIRE RG6 1PL 


Telephone: (0734) 268041 Fax: (0734) 351896 Callers Welcome 9am-—5.30pm Mon-Fri (until 8pm Thurs) 











EPROM PROGRAMMER OR UNIVERSAL 
PROGRAMMING SYSTEM FOR YOUR PC? 
From Low Cost EPROM PROGRAMMER 


The model 160 programs virtually every EPROM and costs £195 + VAT 


To UNIVERSAL PROGRAMMING SYSTEM 


The Model 200AP programs EPROMSs, serial and parallel EEPROMs, Flash 
memories, Micro-processors and controllers, PALs, GALs and Bi-polar 
PROMs and costs £345 + VAT (adapters where required from £75). 


New devices are 
constantly being 








This includes all the 
8751 and 8748 












families, the PIC added — ask if 
microcontrollers, you want any 
Z8s and EPROM programmable 






device added to 
our list 


Emulators. Nearly co 
900 devices in all. 









All our programmers are designed, manufactured and supported by 
us in the UK. 

Programming times are faster than most of our competitors, e.g. 
using the parallel port of your PC they program 2764s in 4 seconds 
and take less than one minute to blank check, program and verify 1 


Megabit Flash Memories (and this time includes download time). 


ROM Emulators and Erasers and a universal cross-assembler 













We also sell Gang Programmers, EP 
for IBM PCs and compatibles 





Write or phone today for Free Information Pack: 
Phone: (0666) 825146 Fax: (0666) 825141 


RN m MOP Electronics Ltd., Park Road Centre 
Malmesbury, Wiltshire SN16 OBX UK 







andinavian customers Digitron A/S, Phone 071-45 890 













please contact: Alesund 

Norwa Fax 071-45 453 
German customers Synatron GmbH Phone 089/4602071 
please contact:: Grasbrunn B. Miinchen 

Germany Fax 089/4605661 
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Seven DMMs 


ossibly the only drawback 

with this meter is the fact that 

it doesn't support current 
measurement. The casing has a very 
solid feel and looks as though it 
could take quite a lot of hammer. 
The display supports analogue as 
well as the standard 3.75 digits. 

The touch hold facility allows 
eyes-free measuements to be taken. 
When in this mode the probes can 
be placed on the circuit and when 
the instrument beeps, _ the 
measuement is held until another is 
made. As with other devices there is 
no auto-shut off though battery life 
is rated at 1600 hours. 

As a basic DMM the 70 has a 
professional air and is supported 
worldwide by Philips in Europe and 
Fluke in the States. 





he TM175 from Cirkit is a 
pretty high spec meter for the 
price. The only problems are 

the separate power switch, the lack 

of autoranging and the small 

display. Apart from this, it offers a 

number of functions not found on 

the other meters in this review, 
capacitor and transistor 
measurement. There are sockets for 
both types of component built into 
the bright yellow case. 

A built in stand provides either 

a prop or a hanger for ease of 

operation. An interesting display 

option is the up/down indication 
for logic testing. Whether this 
makes testing eaiser than reading 
the voltages +5V and OV, it is 
difficult to say, it depends on what 
you are used to. a 
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Philips/Fluke 70 series II : 
Display 3.75 digits 3200 count 
Auto/manual range selection 
Overrange indication 

Sampling rate unknown 

Low battery indicator 

Battery type 9V NEDA 

Size 166x28x75 

Weight 340g 

Comes with battery, test leads and 
manual 

Price £59 (£69.33 inc VAT) 


0 — 1000VDC Auto 
0-300mVDC Auto 
0 -— 750VAC Auto 
0 -32MQ Auto 
Available from: 

STC, Edinburgh Way 
Harlow, Essex 


Specifications 
Cirkit TM 5315B 
Display 3.5 digits 1999 count 
Manual range selection 

Overrange indication 

Sampling rate 3Hz 

Low battery indicator 

Battery type 9V NEDA 

Size 128x72x33mm (LWH) 
Weight 200g 

Comes with test leads and manual 
Price £19.99 inc VAT 


0-1000VDC 5ranges 
0 — 750VAC 2 ranges 
0-10ADC/AC 4ranges 
0 - 20MQ 6 ranges 


Available from: 

Cirkit Distribution Ltd, Park Lane, 
Broxbourne, Herts, EN10 7NQ 
Tel 0992 444111 


Specifications 
Cirkit TM175 

Display 3.5 digits 1999 count 
Manual range selection 

Overrange indication 

Sampling rate 3Hz 

Low battery indicator 

Battery type 9V NEDA 

Size 160x84x38 (LWH) 

Weight 250g 

Comes with test leads and manual 
Price £57.96 inc VAT 


0 -— 1000VDC 5 ranges 
0 — 750VAC 5 ranges 
0- 10ADC 4 ranges 
0 — 10AAC 4 ranges 
0 - 2000MQ 7 ranges 
0 — 15MHz 5 ranges 
0 — 20uF 5 ranges 


Transistor and diodes test built in 
















































eing brightly coloured, small 

and solid feeling, the 

TM5135B gives the 
impression of being good value. It 
only provides the basic functions 
for amps, volts and ohms plus a 
diode check but, for the price, these 
are all that can be expected. 

On the back of the case is a fold 
out stand which props the meter up 
a forty five degrees. 

On the front, the power switch 
is incorporated into the function 
selector dial — it isn't easy to switch 
the meter onto a low value range 
while measuring a high value since 
the ranges either side of off are 
1000VDC or 750VAC. 

The display is quite small but 
large enough to be readable under 
most conditions. 

























































Competition 


Computer Aided Design 
Competition 


Seetrax has given us 5 copies of its Ranger 1 software 
complete with autorouter each worth a total of £300. 


To win your copy all you have to do is answer the following questions: 


1 What does SMD stand for? 
a Surface Mount Device 
b Single Metal Diode 
c Semiconductor Micro Device 


2 W/hat does an autorouter do? 
a draws the tracks on the board 
b places the components automatically 
c does all the soldering 


3 What are the track on a PCB made from? 
a Aluminium 





b Copper 

c Iron 
<< sidan dnavedesabedvansusiatigseonavan boss xcarstve ck: Guathaeghenfsaabenscow its apauh be sPiGAk esags Witek AG iseacov Olea TE lM EN py ASE ci Bahay iL age iach hn ge avs aap codes bhsgtetive bugeus tae 
Please tick the appropriate boxes: 
1 au 2 au $3 all 

bl b b 

cL a cL 


Fill out your name and address 





| subscribe to PE 


Send to: 
Intra Press, Intra House, 193 Uxbridge Road, London W12 9RA. 


The first five correct entries pulled out of the hat will receive copies of Seetrax Ranger 1 software plus autorouter. 
The judge's decision is final and no communication concerning the competition will be entered into. 
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Classifieds 


Practical Electronics Classified Ads 


Reach thousands of serious electronic and computer enthusiasts — advertise in PE Classified pages: 
Rates 20p (plus 4p VAT) per word or £8.50 (plus £1.49 VAT) per column cm. All classified 
advertisements must be pre-paid. Send your copy, with remittance payable to Intra Press, (Payment by 
Visa or Access accepted — ads may be phoned in) to: 


Practical Electronics, Intra House, 193 Uxbridge Road, London W12 SRA. 
Tel: 081-743-8888. Fax: 081-743-3062 


Start training now for 
the following courses. 
L) Telecomms Tech C&G 271 
LY Radio Amateur Licence C&G 
LY Microprocessor 
LJ Introduction to Television 













Retailers 


Computer Parts 


CAMBRIDGE COMPUTER SCIENCE LIMITED 


3.5" 720K Diskette Drives 


Project your 
retail image 
here! 
@©9eeeed ®@ 


£39.00 each 
10MByte Winchesters, used, 3 months Wty, .........:ccscsseeeseteeereeeeeeees £42.00 each 
5.25" Disk Drives, 80Tk, DSDD £34.00 each 
5.25" Disk Drives, 80 Tk, DSDD Used, No Wty £15.00 each 
(The £15.00 drives are sold on a strictly “as is” basis) 

§:25™Disks; DSDD, 48tpl, bOxOS: Of 10 oi sesastesssevsssssiveacenadvsisiasvecsesvaeteanis £3.00/box 
Digital multimeter, 14 ranges, inc leads & manual £16.00 each 
40W PSU 5V 3.75A, 12V 1.5A, -12V 0.4A, cased with on/off switch.£10.00 each 
74LS TTL, pick and mix, buy 10 Ot MOre dO 0.0... eee eeeeeeeeteeeeeeteeeneenes £0.12 each 
Types available: '00 '02 '04 '08 '10'11 '12'13'14 '15 '20 '21 '26 '27 '30 '32 '33 '37 
'38 '42 '74 '83 '85 '86 '96 '107 '109 '122 '125 '132 '136 '138 '139 '145 '151 '153 
'157 '158 '160 '162 '163 '164 '165 '174 '191 '193 '240 '253 '257 '260 '298 '353 '365 
'366 '373 '385 '390 '399 '670 '682 

6264-12 BABYS SRAM ois: cs sieséccecessslesessvecssoedescassesseseesceecestonteesceacesteses’ £3.80 each 
62256- 10 G2KByle SHAM sisisisissccscssccscsesecsescassnssseecescspascassoassieesesssessesne £5.00 each 
GSSSO SZKBY1E MAME. sc0icscnsvsosessesvsveostecesstsguscssvecscucteevecteedesssstvensasnstiee £4.00 each 
8KByte NV RAM chips £3.00 each £10.00 four 
Metal project boxes, drilled and painted but unused, 28x32.5x5cm .....£5.00 each 
Toroidal mains transformer, 12V 4A & 0.4A, 12—0-12 0.1A & 0.2A, 9-0-9 0.2A 


Send for our brochure - without obligation or 
telephone us on 06267 79398 (Ref: PE9/91) Phone David Bonner 
for details on 

081-743-8888 novia ame sara 


PE, 374 Milton Road, Cambridge, CB4 1SU 


Radio & Telecommunications Dept 
Tel: 0228 424602, 0831 430496 or 0831 430552 (Mail order only) 


Correspondence School, 
12 Moor View Drive, Teignmouth, 
Devon TQ14 9U 





Manufacturers Original Spares 


For Amstrad, Atari, Commodore and 
Sinclair computers. 


Many TV, VCR & Audio Parts also available - Send S.A.E. or Phone 
0452 526883 for a ‘Price and Availability’ on your requirements 
Atari YM2149F ‘Sound’ Chip (ST) 

Commodore 906114 ‘PLA’ Chip (C64/C) 

Sinclair ZX8302 'ULA' Chip (QL) 

Membranes: QL-£7.95 Spec. 48K-£4.50 +/128K-£7.99 
Amstrad Original Service Manual (CPC464 + Monitors) 
ditto Original Service Manual (PCW8526/851 2) 
Chips: PEGA1A-£32.72 TEA2000-£4.49 AY38912-£5.74 
Sanyo/Fisher VCR Belt Kit VTC6500/VBS3500 

Hitachi Replacement Video Head VT11/14/33/34 

Toshiba Power Transformer (22224100) ST-U2 £9.99 
Ferguson Tuner Control Door 3v35/36/38/39 £1.95 
The above is just a very small sample of our stock. For a Catalogue 
please send 50p CHQ./Stamps/3xIRC's etc. Please add 95p (UK) P & 
P to above orders. All items subject to availability. 


MARAPET (PEv) 1 Hornbeam Mews, Gloucester GL2 0UE 
MAIL ORDER ONLY TEL: 0452 526883 


BTEC ELECTRONICS 
TECHNICIAN 
FULL-TIME TRAINING 


THOSE ELIGIBLE CAN APPLY FOR E.T. GRANT SUPPORT 
AN EQUAL OPPORTUNITIES PROGRAMME 


O.N.C. H.N.C. O.N.D. 
Next Course Commences 
Monday 16th September 1991 
FULL PROSPECTUS FROM 


Mo}, jole) mB ong fe), [len weie] BR te] 3 
(DEPT. EE) 20 PENYWERN ROAD 
EARLS COURT, LONDON SW5 9SU 
TEL 071-373 8721 


CRICKLEWOOD 
ELECTRONICS 


£8.49 
£13.89 


£2.49 
£26.10 


One of the largest ranges 
of components in the UK! 


40 Cricklewood Broadway, 
LONDON NW2 3ET 
Tel: 081-450 0995/452 0161 


SOUTH COAST 
cs 


Cooke International 





EPROMS £1 each. Type 27256 150ns. 
Programming voltage 12.5V. Used once 
but erased and with no bent pins. 

Tel: (081) 842 3862 





Retailers 


MANCHESTER 


THE ELECTRONICS SHOP 












Components 





N.R. Bardwell Ltd. (PE) 


We stock a large range of electronic components, 
test equipment,telephone accessories, computer 
_ accessories, microphones, speakers, 

discolighting, mixers, meters, stylll, so call in and 

have a look around. 
29 Hanging Ditch, Manchester M4 3ES 
Telephone: 061-834 -1185 

Fax:061-833-2969 
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“We stock used scopes, signal generators, power 
supplies, power meters, DVMs, oscillators, 
attenuators, test equipment. Much more available, 
visit our s/room and bargain store. 

Prices from £5 upwards!” 















Contact: Cooke International, Unit Four, 
Fordingbridge Site, Main Road, Barnham, Bognor 
Regis, West Sussex PO22 OEB. 
Tel: 0243 545111 Fax: 0243 542457 
“Open: Mon — Fri 9am — 5pm or phone” 


Over one million capacitors for sale in small quantities at 
prices which are much less than manufacturers 10,000 off 
prices. Also many, many other types of components at 
silly prices. Stamp for lists. 


288 Abbeydale Road, Sheffield $7 1FL 
Phone 0742 552886 Fax 0742 500689 





Large selection of interesting components at very 
competitive prices. Large S.A.E. for lists to AGS 
Electronics, Unit 2, Haxter Close, Bellver Ind. 


Estate, Plymouth, Devon PL6 7DD. Tel: 0752- 
767738. 





Components 


HST 


For All Your 
Components 


Large stocks of Resistors, Diodes, 
Transistors, Capacitors, 
Semiconductors, Connectors, LEDs 
and Crystals plus many more. 
Available at Discount Prices. 
Send for your FREE price list. 


Sample Prices: 

Resistor 1/4W 5%........000 0.50/100 
TEN wrscnaksvistesnchandscdieanes 0.65/100 
741 Op. AMP. .......cscceeeeeeees 0.14 ea. 
yg” 1 RRR a i nee ne ee 0.09 ea. 
4001 CMOS .........ccceseeeeeeees 0.11 ea. 
SIGE FATE cask civic sanospvcsiccnhoasen 0.11 ea. 
2764 — 250NS ........cceeseeeeeees 1.55 ea. 
4164 - 150ns (64Kx71)........ 0.75 ea. 
LEDs 5mm R/G/Y ........00025 0.07 ea. 
25W Plug Submin. D......... 0.27 ea. 


Prices Exclude VAT at 17.5% 
Postage £1.00 
Official orders welcome 


HST Ltd. 2a Prospect Road, 
Carlton, Nottingham NG4 1LA 
Telephone (0602) 587225 
Fax (0602) 484530 








CATALOGUE £1.00 + 25P&P 


Resistor Pack 85 different E12 values + zero ohm link total content 
eae es, ET NI RINT RASA ORR SecA PEE MRT £8.95 
LEDs 3mm or Smm red/green .........sssssssessseees 6p each. Yellow 1 1p each, 
Cable ties 1p each £5.95/1,000 £49.50 per 10,000 

Stepping motor 4 phase 12V 7.5' step 50 OWMS ........ssssesessssssseeeeeeen £8.95 
SAA1027 stepping motor driver ChIP vesseesssssssesescccssssesscsessseeeesesssee £3.95 
FM Transmitter kit good quality SOUN ........sssssccssssssesceessseeseeensees £8.60 
High quality photo resist copper clad epoxy glass boards 

Dimensions _ single sided double sided 

3x4 inches £0.95 £1.07 

4x8 inches £2.40 £2.68 

6x12 inches bau - 

12x12 inches £10.66 













Special Offers 
Computer Grade Capacitors with screw terminals 38000uf 20V.... £2.50 
8700uf 10V £1.95, 68000uF 1SV £2.95, 10000uf 16V.... een £1.50 
7 segment Common anode led display 12MM ......ssssssscssssssssseeeessee £0.45 





LM2931ATS5.0 Low drop out 5V regulator T0220 package ............ £0.85 

BS250 P channel MOSFET £0.45, BC559 transistor ......... £3.95 per 100 

74LS05 hex invertor £10.00 per 100, used 8748 Microcontroller ...£3.50 

Stereo LW/MW/FM Tuner pre-amp assembly complete with volume/tone 
controls and tuning scale Brand new in maker's carton .£6.95, faulty £3.50 
Circuit etc. for above £0.50. 

Hour counter (used) 7 digit mains 240V AC SOHZ ........ssscscssseeseeees £1.45 

LCD display 16 digit 7x5 dots dot matrix .......sscsssssecssssseccessseeseessee £2.50 

Qwerty keyboard 58 key good quality switches NeW .......ssssssssss £5.00 

Qwerty keyboard with serial output, nO data .......ssssssssssssssseescesesseee £5,00 


Wide range of CMOS TTL 74HC 74F Linear transistors kits 
capacitors, resistors tools etc always in stock. 
Please add 95p towards P&P - VAT Included 


JPG Electronics 276 - 278 Chatsworth Road 
_ Chesterfield $40 2B 
Access/Visa orders (0246) 211202. Callers welcome 


SCOPES 


Repaired and recalibrated. All makes, 
all models. Nationwide collection and 
















delivery. Copies of handbooks and 
spares for most popular models, 
including golden oldies. 
Phone Mendascope Ltd 069-172 597 











Classifieds 


Components 


High Stability Resistors SURPLUS/REDUNDANT ELECTRONICS 


Carbon Film Resistors 0.56R to 10MO E24 series 1/4W - 1p 

100 off per value - 75p. 1000 off in even hundreds per value - £6.00 MPON ENTS WA NTED 
Metal Film 1/4W 10RO0 to 1MO E12 series 5% - 2p. 1% E24 series - 3p 

Mixed metal/carbon film 1/2W E24 series 1RO to 10MO - 1 1/2p 


oe beh" enamel eipai ICs - Tuners - Transistors - Valves - Diodes etc - any quantity 


BC107/8/9 - 12p. BC182, BC183, BC184, BC212 & L versions - 10p 


BFY50,51 & 52 - 20p. 2N3055 - 5op. TIP31A,32A - 25p. TIP, 41,42 - 40p considered -immediate payment 
Tantalum bead electrolytics subminiature (Mfds/Volts) 
0-1/35, 0.22/35, 0.47/35, 1.0/35, 2.2/35, 3.3/16, 3.3/20, 4.7/16 — 14p. 3.3/35, 4.7/25, 


7m Ta eaS Bering et 6, 20/25 — 20p. 10/35, 22/16, 33/10, 47/10 — 30p. ADM E LE CTR ONI c S Sy pp L| E S 
peoaeerey ons ap ae pri pa 22/25, 22/50, 47/16, 47/25, 47/50 - Tel 0827 87331 1 Fax: 0827 874835 


6p. 100/16, 100/25 - 7p. 100/50 - 12p. 220/16 - 8p. 220/25, 220/50 - 10p. 470/16, 
470/25 - 11p. 1000/16 - 15p. 1000/25 - 18p. 2200/25 - 22p 


Miniature Polyester Capacitors 250V Wkg. Vertical Mounting 


01, 015, .022, .033, .047, .068 - 4p. 0.1- 5p. 0.15, 22 - 6p TURN YOUR SURPLUS 


Mylar Capacitors 100V Wkg. Vertical Mounting E12 Series 

1000p to 8200p - 3p. 0.01 to .068 - 4p. 0.1 - 5p. 0.15, 0.22 - 6p ICS transistors etc into cash, immediate 
Subm. Ceramic Plate 100V Wkg. E12 Series Vertical Mounti : 

294, IPB to 47P- 3p. S6P to 390P - 4p. 10% S90P to 4700P - 4p poe settlement. WE welcome the opportunity to 
Plate/disc ceramic 50V. Wkg. Vertical Mount. £12 series 1P0 to 1000P & quote for complete factory clearance. 

E6 series 1500P to 47000P - 2p. 0.1 — 3p Contact: 

Polystyrene Capacitors 63V Wkg. E12 Series Axial Mounting . 


10P to 820P - 4p. 1000P to 10,000 - 5p. 12,000P - 6p. COLES-HARDING & CO., 
Diodes 103 South Brink, Wisbech, Cambs. 


Zener diodes E24 series 3V3 to 33V 400mW - 8p. 1 watt - 12p. 1N4148 — 2p. 1N4001 — 

3p. 1N4002 - 3.5p. 1N4007 — 5p.1N5404 — 14p. OA91 — 8p. AA143 — 10p. W005 — 20p. ESTABLISHED 15 YEARS 

W01 — 25p. BYX10 — 6p. ; 5 ; 

L.E.D’s Red, Green & Yellow 3mm & 5mm - 10p 8mm - 35p Tel 4 0945 9841 88 Fax: 0945 588844 
20mm fuses 0.15A to 10A quick blow - 5p. 0.1A to 5A Anti Surge - 8p 

High Speed drills 0.8mm, 1.0mm, 1.8mm, 1.5mm, 2mm - 30p 

“Expo” “Reliant” drilling machines 12V d.c. with improved 3-jaw chuck — £7.00 


Nicads AA - 90p. HP11 - £2. HP2 — £2.20. PP3 - £5 Universal chargers for all above 


batteries - £6.50 
Glass reed switches with single pole make contacts - 8p. Magnets - 12p. 0.1" stripboard ll rv e ; rs | Hf C e 
2.5" X 1" 9 rows 27 holes — 25p. 3.75" X 2.5" 24 rows 37 holes — 70p. lonisers list price 


£16.95 7 year guarantee — £12.00. Jack plugs 2.5mm 3.5mm — 10p. Sockets panel 





ices VAT inclusive. Postage 30P (free over £5). 
Te BSUPPLY i Plancentre, Old Wharf, Dynock Road, 
Sheffield S8ORN. Ledbury HR8 2HS for free list. 
Tel: 0742 SS7771 SPY BOOKS - Interested in espionage, 
counter-surveillance, personal freedom or 
Classifieds can be a investigation? Do you seek information 


that some people feel should remain 
secret or unpublished? Send large S.A.E 
PO BOX 2072, London NW10 0NZ 
Let your ad breathe NEw VHF MICROTRANSMITTER KIT, 
. . tuneable 80-135 MHz, 500 metre range, 
in our display pages : 


sensitive electret microphone, high 


Contact David Bonner on| quality PCB. SPECIAL OFFER complete 
kit ONLY £5.95, assembled and ready to 


081—743 8888 use £9.95 post free. Access orders 
telephone 021 411 1821. Cheques/ P.O.'s 
Kits, Plans, Assembled Units, ‘0: Quantek Electronics Ltd, (Dept P.E.), 


Surveillance Microtransmitters, Phone 45a Station Road, Northfield, 
Recording Switches, Trackers, Defence Birmingham, B31 3TE 

/Protection Circuits, Plus much more. Computer chips, guaranteed ex 
Send 2 x 22p stamps for lists, or tel. 05436 equipment. EEPROMs, SRAMS, 
76477 24hrs. Everything for the budding microprocessors etc. Also unusual kits, 
007. ACE(PE). 53 Woodland Way, ultrasonic transceiver, bat detector, 
Burntwood, Staffs. WS7 8UP. microtransmitter etc. Send SAE to P. 


Surveillance devices, lasers, Tesla coils, Cartwright, 10 Charlotte Road, 
scramblers, ultrasonic and many more, Edgbaston, Birmingham B15 2NQ 
over 150 designs. Send SAE to: TDK 3.5” DSDD bulk computer disks 








Achieve That Professional Sound And Look 


Full range of pre-amps, Virtual Earth Mixer, Comp Limiter and 
Driver Electronic Boards 
* As Used in Our Commercial Mixing Desks * 
* Kits or Fully Assembled and Tested * 


Metal Work For Use With Above Boards 
Module Frames, Printed Front Panels, Enclosures, Console Frames, Mounting 
Brackets, 19" Frames etc. 


Full Range Of Electronic Components For Above Systems 
Including Sliding Faders, Rotary Pots, Switches, Indicators, Meters etc. 


For full details send | ARTRIDGE Unit D 
an A4 S.A.E. to - ELECTRONICS 318 High Road 


A.C. PARTRIDGE LTD. Benfleet 
PHONE: 0268 793381 FAX: 0268565759 ESSex SS7 5HB 
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Miscellaneous Miscellaneous Miscellaneous 
(100%) E.F.) post free! 10; £5.50 50; £25.00 [jes 
100; £47.00 500; £215.00. Denon audio [@Re} aa} oleh q=) am Oxelaldge) FOR SALE 
technical test CD, includes frequency Practical Electronics 
sweep, spot frequencies, noise signals, in Binders volumes one (1965) to ten 
music; useful for system evaluation, THIS IS THE INTERFACING (1974) and later loose copies. Offers 
aligning cassette/reel-reel decks; £11.50 COMPUTER FOR YOU: for lot (0905) 54318. 
delivery 1-10 days. Cheques payable to: 
Jan Harrison, 7 Mill Hill, Repton, Derby @ Full Z80A bus interfacing 
DE6 6GQ. 0283 702875 @ In-house programming advice included SERVICE MANUALS 
Technical manuals for 3.5” disk drives. for first 3 months Available for most equipment. 
Both DD/HD types. Includes connector @ 30 day money-back guarantee TVs, Videos, Test, Amateur Radio etc. 
details, internal links, DIP switch settings, | @ Full technical manuals and Write or phone for quote. 
interface circuits etc. For Chinon, Teac, specifications available Mauritron (PE), 8 Cherry Tree Road, 
Mitsubishi, Citizen and Sony drives. £5.00 | @ Two analogue to digital ports included Chinnor, Oxon OX9 4QY 
each. Phone 0492 441394 evenings @ Two RS232 ports Tel: (0844) 51694. Fax: (0844) 52554 
DVM Fluke 8020A for sale. Good | @ Battery backed 
condition case leads included, £100 ONO. ‘| @ 80 character 8 line LCD display (480*64 ocifion. i onti 
Eagle meter model K1200P, £15. dots) } iGo “ cr 
Tamworth. Please phone 0827 383553 @ Enhanced Microsoft BASIC ROM | 
Quality Component Clearout! Hitachi | @ Microcassette data/programme storage 
LMO058 40 character dot matrix £49ea. | @ Connects to other computers and 
Sensym pressure transducers 3 ranges printers via serial port (powerful 
from £20ea. Motorola MTM12N20 TO-3 software included} 


are offering. | 
LH0033CG TO-5 Amp DC-100 MHz £8ea. | service required (the screen and eB 


LM3914 Bargraph driver £3ea or 5 for £12. | Keyboard alone are worth more than 52% of people \ 


+++ CAPS/LEDS/VREGS etc at Silly ., : 
' that) this could be the most cost- 
Prices! Send SAE for full details or phone effective solution to your interfacing not respond to 


081-845 1920. Steve Brown, 34 Manor Ave, 
Northolt, Middx, UB5 5BZ needs you are ever likely to find. 


Workshop clearout. SAE for lists. Private ’ sade aol yeni 

sale. 107 Downs Road, Deal, Kent CT14 te A 

A ea - I, Fi ECCUPOHICS @ Pretend to.be your prospective customer. 
Ask yourself wh you would like to 


Z80 Single board computer. 24 in/out 35 Mall Road, London, | service that you 


lines, 2k RAM, 4MHz clock, space for 4k at eal i 
EPROM, small size. £48 + £1.50 p+p + W6 9DG ) a oeety 
VAT £58.16. D. Jarvis, Unicorn Lodge, Tel: 081 748 0052 ata sames. colours 


Culvert Lane, Shadoxhurst, Ashford, Kent — 
TN26 1LY. Tel 0836-563893. Fax: 081 741 1135 and specifications 
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CLASSIFIED COUPON 









Rates are 20p per word plus 4p VAT (lineage, for semi-display advertisements contact our Ad. Dept.). All classified advertisements must be 
pre-paid. Please send your copy with the remittance (payable to Intra Press or payments by Visa or Access accepted) to: Practical 
Electronics Classified Dept., Intra House, 193 Uxbridge Road, London W12 9RA. Tel: 081-743 8888, Fax: 081-743 3062 
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Techniques 





Andrew Armstrong explains how to dim a fluorescent tube. 


as PE published a fluorescent 
light dimmer circuit? I would 
like to dim the lighting in our 
kitchen/diner. I could replace the 
fluorescent lighting with incandescent, 
but I prefer fluorescent light for 
cooking. Ordinary light dimmers will 
not work, so is there a practical way to 
dim fluorescents? 
William Jones 
Barnsley 
Yorks 


It is more difficult to dim 
fluorescent lights, but it can be 
done. 

Ordinary light dimmers will not 
work for two main reasons. The 
first reason is that the current in a 
fluorescent tube is limited by a 
series inductor, so that the current 
is significantly out of phase with 
the voltage. Conventional lamp 
dimmers, which derive timing 
information to phase trigger the 





triac from the voltage across the 
triac, receive a waveform to derive 
phase control information from 
which depends on the trigger point 
in the previous half cycle. The best 
result which is usually obtained by 
trying to dim a fluorescent with an 
ordinary dimmer is that the lamp 
flickers visibly near full brightness, 
and flashes or switches off at 
slightly lower brightness. 


Q&A 





The second difficulty is that, in 
order to strike, a fluorescent tube 
requires its heaters to be energised. 
The normal method, illustrated in 
Fig. 1, is to use a starter, which 
switches on to conduct briefly when 
there is a high voltage across the 
tube. This draws current through 
the heaters, which begin to glow 
red. The starter then switches off, 
normally at a point in the mains 
cycle at which current is flowing in 
the inductor (because the current 
lags the voltage significantly). 
When the starter switches off, the 
current flowing in the inductor 
causes a sharp rise of voltage across 
the tube, which ionises the gas 
inside and illuminates the lamp. 
While the gas in the tube is ionised, 
there is a relatively low voltage 
across it, and the starter does not 
conduct. 

So long as the gas remains 
ionised, the heaters are not 
required. If too little current flows, 
or if the current is interrupted for 
too long, the ionisation fades and 
the tube ceases to conduct or emit 
light. However, if the heaters are 
kept energised, conduction 
continues down to a lower current, 
and starts more easily. So one step 
towards dimming a fluorescent 
light is to energise the heaters 
continuously, as illustrated in Fig. 
pa 

The second necessary step to 
fluorescent light dimming is to 
derive phase information from a 
source which does not depend on 
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the load current. A simple method 
of doing this is also illustrated in 
Fig, 2. 

The triggering current for the 
triac is drawn directly from the 
mains live, rather than from MT2 of 
the triac. This ensures that the 
trigger point is accurately phase- 
related to the mains waveform, 
rather than to the load current. 

The drawback of this design is 
that the phase shift components are 
energised all the time, rather than 
only until the triggering point of the 
triac. This necessitates the use of 
higher powered components than 
would otherwise be required, and 
may be considered a disadvantage. 
However, this design has the 
advantage of simplicity and 
consequent reliability. 

The two-stage phase shift 
network used in this design 
minimises hysteresis effects. A 
single stage phase shift network 
tends to give the effect, at least on 
incandescent lamps, that the 
brightness control must be 
advanced to a medium setting 
before the lamp will illuminate at 
all. The brightness can then be 
reduced to a lower setting if 
desired. . 

The reason for hysteresis is that 
when the diac fires it discharges the 
capacitor. the discharged capacitor 
will charge to a higher voltage on 
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the next mains half cycle than it 
would have had it been left charged 
to the opposite polarity. Thus, firing 
on one half cycle promotes firing 
earlier on the next, and firing can be 
maintained at voltages too low to 
initiate it. 

A more complicated but more 
precise approach is to use the circuit 
of Fig. 3. In this circuit, timing is 
derived not from the mains 
waveform as a whole, but from the 
zero crossings. Triac triggering is 
precisely controlled, and hysteresis 
is eliminated. 

In this design, Q1 generates 
timing pulses derived from the 
unsmoothed rectified output from 
the mains transformer. Q1 only 
switches off very close to the zero 
crossings of the ac waveform, 
generating a short pulse which 
resets the ramp generator. 

The ramp generator uses a 
Norton opamp. This type of opamp 
gives a voltage output in response 
to current inputs rather than, as 
with conventional opamps, voltage. 
The inputs of a Norton opamp have 
the voltage characteristic of diodes 
with the cathode to the negative 
supply rail. The reset pulse, 
therefore, raises the inverting input 
of IC1A to 0.6V, and resets the 
charge on the capacitor so that the 
output falls to OV. When the reset 
pulse disappears, the output ramps 





up to keep the charging current of 
C2 equal to the current flowing 
through R4 and RVI1. The 
calculation relating to this is shown 
by the diagram. 

To generate triac_ firing 
information, the ramp waveform is 
added to a direct current derived 
from the brightness potentiometer. 
The component values are 
calculated so that the comparator 
will switch on and then remain on if 
RV2 is fully clockwise, but will 
switch off for part of the time if RV2 
is turned down slightly. When RV2 
is set at zero, the peak of the ramp 
waveform should be _ just 
insufficient to switch the 
comparator. When the circuit has 
been built, RV2 should be set at 
zero, and then RV1 should be 
adjusted so that the triac just does 
not fire. It may be easier to test this 
function using an incandescent 
lamp as the load. 

The triac suggested for this 
purpose is the TIC206M, a 500V 4A 
device. It might be thought that a 
400V device would do, but with a 
highly inductive load being 
switched, the waveform could ring 
to a higher voltage under some 
circumstances. Other similar triacs 
would also be suitable, but the 
TIC206 is suggested because it has 
proved itself reliable in similar 
applications. 2 
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This month's 25 years looks at reed 
Switches, early Karaoke and Woodpeckers. 


September 1966 


t seems that European disharmony is nothing new. 

25 years ago, PE had a small article on the subject of 

which system should be used for colour TV. At the 
time, only B&W was available though people were 
looking forward to seeing their favorite TV programs in 
colour. Both Italy and France wanted to use the SECAM 
IV system while the British were dead set on PAL. At 
the time it was rumoured that the British televidsion 
Industry was already ommitted to designing and 
producing PAL recevivers. 

Also in this issue was a feature on reed switches. At 
the time they were quite new and apart from providing 
simple switching in the presence of a magnetic field, 
they can also be used as a magnetic or electronic 
bistable. The trick is to use a small bias magnet that 
keeps the contacts in their current state. A larger field is 
then used to oppose or assist this magnet and open or 
close the switch. 


1876 


Karaoke appears to have been developed or at least 
patented back in 1976. The Sony Corporation of Japan 
applied for a patent on a device that artificially 
improves the singers voice to make it resemble the 
sound of a voice recorded in a professional studio. The 
idea being that the would be vocalists could then join in 
with records in their own homes. Both delay and 
vibrato (frequency modulation) are added to the voice 
before blending it to the recording. This has had the 
real singers voice remioved or diminished by cancelling 
the same sounds that occur on both stereo channels. 


1981 


This year saw the begining of the electronic music 
revolution with the Casiotone 202 professional 
keyboard. Featured in the news section, this instrument 
was an upgrade of the successful 201. Featuring 8-note 
polyphony and a 49 note keyboard, the instrument cost 
a mere £275. 


1986 


Whatever happened to the Woodpecker? The signals 
emanating from Riga in the Soviet Union were 
described in a fascinating article in this issue. 
Apparently transmitted between 4.5MHz and 30MHz, 
this the chattering modulation was given the 
knickname woodpecker. Now that the cold war is over, 
is it still there? Can we fianlly get the answer as to what 
it was all about? a 
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Interak 7 
SINGLE BOARD COMPUTER 


it aH “SBC-1” 
UL 


3 £17.50 
aati ener i i 


+ 50p P&P 
+ VAT 

A computer doesn’t have to look like you'd expect a computer to look. 

It doesn’t have to have a keyboard and a screen and floppy disks and 

so on. 


The SBC-1 has the bare minimum of chips a Z80 computer can have 
and still be a computer: A 4 MHz Z80-CPU chip, an EPROM chip (up 
to 32K), a static RAM chip (up to 32K) and a pair of 8255A I/O (input 
output) chips giving 48 individual lines to waggle up and down. There 
are one or two additional “glue” chips included, but these are simple 
“74LS” or “HC” parts. 


A star feature is that no special or custom chips (ie PALs, ULAs, ASICs 
etc) are used — and thus there are no secrets. The Z80A is the fastest 
and best established of all the 8-bit microprocessors — possibly the 
cheapest too! 


Although no serial interface is included, it is easy for a Z80A to waggle 
one bit up or down at the appropriate rate — the cost is a few pence 
worth of code in the program: why buy hardware when software will do? 


Applications already identified include: Magnetic Card reader, mini 
printer interface, printer buffer, push button keypad, LCD alphanumeric 
panel interface, 40-zone security interface for auto sending of security 
alarms, code converter (eg IBM PC keyboard codes to regular ASCIl), 
real time clock (with plug in module), automatic horticultural irrigation 
controller. 

By disabling the on-board Z80A-CPU this card will plug into our Interak 
1 CP/M Plus disk-based development system, so if you don't fancy 
hand-assembling Z80 machine code you don't have to! 


The idea is (if you are a manufacturer) you buy just one development 
system and then turn out the cheap SBC-1 systems by the hundred. If 
you are really lazy we can write the program for you and assemble the 
SBC-1 cards so you can get on with manufacturing your product, leavin 
all your control problems to us. 
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Greenbank 


For more details write or phone us: 
Greenbank Electronics, Dept PE09 460 New Chester Road, Rock 
Ferry, Birkenhead, Merseyside. L42 2AE. Tel: 051-645 3391. 
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pace, when and where you want under the guidance of expert ‘personal’ tutors. Find out 
how we can help YOU. Post or phone today for your FREE INFORMATION PACK on the 
course of your choice. (Tick one box only!) 
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Telephone: 081-643 9568 or 041-221 2926 (24 nours) 
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Suppliers of an extensive range of | CATALOGUE 

top quality electronic | £1.00 
Includes P&P 


components, accessories and 
hardware 


Books * PCB Production Aids ¢ Test Equipment 
Tools ¢ Self Assemble Electronic Products 


ESR Electronic Components Tel: 091 251 4363 
Station Road, Cullercoates 
Tyne & Wear NE30 4PQ Fax: 091 252 2296 


Schools, colleges and trade enquiries welcome j= 
OPEN: Mon-Fri 8:30-5:00 Sat 10:00-5.00 bai 
















tlectronics 
Made Easy? 


Circuit modelling techniques have more uses than just designing electronic circuits. They 
can also be used in education as Ben Howard found out with Protolab. 


T« basics of electronics deal 
with resistors, capacitors, 
inductors and voltage sources. 
Learning about them is really a 
matter of assimilating the various 
rules/laws and techniques and 
applying them. Protolab from 
Global Specialities is designed to 
aid in the comprehension of basic 
circuits and give lessons in their 
basic use. 

The work area is a prototype 
board on which components can be 
placed and connected together. All 
operations are mouse and menu 
based and, unfortunately, there are 
no short cuts via the keyboard — the 
software doesn’t work at all 
without a mouse which is rather a 
pity. Putting a component, say a 
resistor, onto the board means quite 
a lot of clicking and mouse 
movement and there is great scope 
for improvement. Having 
positioned a component, various 
values and options can be set up — 
resistors for example have a value 
in ohms a wattage and a material 
such as carbon or wire-wound. 

After a little practice, setting up 
circuits becomes relatively easy and 





experimentation can get underway. 
Testing a circuit means connecting 
up one of the various instruments, 
voltmeter, ammeter, oscilloscope, 
or wattmeter, to it after switching 
on the power. This is derived from 
a number of possible sources from 
batteries to AC current generators. 
The frequency of the latter can be 
set up to 2MHz with a wide range 
of voltages. 

On applying the power, the 
rather informative message, 
“calculating twiddle your 
thumbs...” comes up. Fortunately, 
the test was performed on a PC 
with a 386-33 microprocessor so it 
only took a short while to examine 
the circuit. On slower machines the 
wait could be rather longer and, 
perhaps, quite tedious. 

The manual supplied with the 
package is a large A4 folder with all 
of the instructions and a selection of 
experiments. One problem with this 
is that every time a page was 
turned, the ring binders spring 
open and pages begin to fall out. 
Apart from this, the quality is 
rather poor but readable. 

Protolab provides a way to play 


Testing a circuit with the oscilloscope. 


Software Review 


Calculating... twiddle your thumbs. 


Waiting for the calculations. 


FILE PAKTS TODLS POMER OFT 1 OMS ti dc ( f.6¥ Hz. 
voltmeter 
| amme ter 
| oscilloscope 
| ohmme ter 
sweep generator 


i wattmeter 


The available components. 


| 
td 





The voltmeter on a resistor network. 


around with simple electronic 
circuits. However, the omission of 
transistors gives it a rather limited 
scope although it is not too highly 
priced it has a rather outdated feel 
to the user interface which could 
use a lot of improvement such as 
colour and a keyboard alternative 
to the mouse. = 
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Barry Fox 


— Videos In The Rain 





Barry looks ahead to a future where it will no longer be necessary to hire videos. 


by the mid-1990s the satellite 

industry will be doing to the 
video rental business just what the 
video rental business did to the 
cinema industry ten years ago. 

In the 70s local cinema 
management was __ sloppy. 
Customers had to queue in the rain, 
often with no advice given on 
whether they were likely to get in. 
Once inside they suffered dirty 
seats, rotten sound and poor 
projection of old prints. The 
management seemed more 
interested in selling hot dogs and 
popcorn than screening 
entertainment. 

As the video rental business 
boomed, with literally tens of 
thousands of outlets across the 
country hiring films for a pound or 
so a night, people who wanted to 
see films stayed at home instead of 
going to the cinema. Cine.aas 
closed and the rental business ¢ 
stronger. In many towns the oniy 
way to watch a film was to hire a 
video or travel to a city centre. 

With nearly three-quarters of all 
homes in Britain now having a 
VCR, around a million people a day 
have been hiring videos. 

But now the cinemas are striking 
back, with American-style multi- 
screen complexes that treat films 
and customers with respect. A big 
screen with Dolby surround sound 
makes the cinema an experience. 

The video rental business is 
hurting. But it will hurt a lot more 
as the satellite channels get 
stronger. 


I is now Clearly on the cards that 


No More Programming 


The key factor, which the video 
rental business has so _ far 
overlooked, is the use of PDC on 
Satellite movie channels. 

PDC, programme delivery 
control, is a very clever way of 
letting viewers set their VCR timers 
without ever needing to know how 
to set a timer. To cut a long story 
short, a conventional teletext signal 
will contain control codes which 
switch a modified VCR on when a 


62 Practical Electronics September 1991 





selected programme begins and 
switch it off again at the end. A 
primitive PDC system is already in 
use in Germany, Austria and 
Switzerland. Britain has adopted an 
improved system which looks like 
becoming the standard for all 
Europe. It is known as Format 2, 
although obviously a catchy name 
is needed. “Startext” is mooted. 


Simply Press The Button 


Channel 4 is pushing PDC, because 
the station already uses teletext 
signals to control its programme 
distribution round Britain. It is a 
small step for Channel 4 now to 
start broadcasting the PDC codes 
for home use. Channel 4 will start 
PDC coding this autumn and 
already Philips has promised VCRs 
with PDC _ circuitry. Other 
manufacturers, including the 
Japanese, have said they will 
follow. Although the BBC and ITV 
networks have agreed to the PDC 
standard, they have not yet 
committed to providing a PDC 
service. But the BBC already has 
plans to automate its distribution 
network, along the lines pioneered 
by Channel 4, by 1993. 

The real breakthrough could 
come if BSkyB starts using PDC on 
Astra. This looks very likely. BSkyB 
recently started using Fastext, 
which adds colour page codes at 
the bottom of the teletext screen. 


PDC, or Startext, is natural 
progression. And PDC would seal 
the fate of the video rental business. 

In the simplest form of PDC, a 
new VCR will display a page of 
teletext on the screen which gives 
the present and advance TV 
programme listings. A button on 
the VCR’s remote control moves a 
cursor over the screen so that the 
viewer can select a programme. 
Pressing another button then sets 
the timer to record that programme. 
But the VCR does not actually start 
until it receives another code which 
is transmitted as the programme 
begins. So a VCR set to tape a film 
at 10pm on Monday, will sit idle 
until 10.30pm on Monday, or 
Tuesday, or next month if, for some 
reason, transmission is delayed. 

This is only half the PDC story. 
When the TV station transmits 
trailers of programmes to come, it 
can bury PDC codes inside the 
signal. All the viewer need do is 
press a single button on the remote 
control to set the timer to tape the 
trailed programme. There is no 
need to display a teletext page on 
screen. 

So when BSkyB trails a dozen 
movies, all the viewer need do to 
tape them is press the remote 
control button while the trailer is 
playing. The VCR will then spring 
to life the first time that movie is 
transmitted. © 

This completely changes the 
rules of the subscription TV game. 
The satellite movie channels 
already broadcast scrambled 
movies twenty-four hours a day. 
With pay-per-view access control 
(which advanced scrambling 
systems already allow) these 
channels can transmit movies 
which would otherwise only be 
available on rental or in the cinema. 
Viewers will set their recorders to 
tape these movies while they are 
out or asleep, by using the PDC 
push button. 

When this system is up and 
running, who will want to go out in 
the rain to the local video library 
and find that all copies of the film 
you want to see are out on loan? Wf 
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eAt last! A full featured Digital Circuit Simulator for 
less than £1000! 

e Pulsar allows you to test your designs without the 
need for expensive test equipment. 

e Catch glitches down to a pico second per week! 

elncludes 4000 Series CMOS and 74LS Libraries 

eRuns on PC/XT/AT/286/386/486 with EGA or VGA. 

eNot Copy protected. 


@Z-MATCH Ii simplifies RF matching and includes 
many more features than the standard Smith Chart. 

eHandiles transmission line transformers, stubs, 
discrete components, S Parameters etc.etc.. 

eSupplied with many worked examples. 

eSuperbly easy to learn and use. 

eRuns on IBM PC/XT/AT/386/486, CGA,EGA, VGA. 


e@Not Copy protected. 
For full information, Write, Phone or Fax:- i ti 
Number One Systems Ltd. The CAD Specialists 


REF: PE, HARDING WAY, ST.IVES, HUNTINGDON, CAMBS, ENGLAND, PE17 4WR. 
Telephone: 0480 61778 (7 lines) Fax: 0480 494042 
International: + 44 -480-61778, |’Fax: + 44-480-494042 ACCESS, AMEX, MASTERCARD, VISA Welcome. 


















1992 BUYER'S GUIDE TO ELECTRONIC COMPONENTS 









Over 600 product packed pages with mot 
than 600 brand new products. On sal 
from September 6th, only £2. 


Available from all branches of WHSMITH a1 
Maplin shops nationwide. Hundreds of new produc 
at super low pric 





